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W.  Bell  Dawson,  Engineer  in  charge  of  Tidal  Survey,  Department  of  Marine  and  Fisheries,  Ottawa,  Canada. 

Charles  Denby,  United  States  Minister  (18^1)^  Pekin,  China. 

Director,  Oiiciua  Hidrogr^fica,  Valparaiso,  Chile,  hourly  heights  of  the  sea  at  Valparaiso  for  one  year. 

Edwin  Dun,  United  States  Minister  (1894),  Tokyo,  Japan. 

Alex.  Duncan,  Pilot  Master,  Georgetown,  Demerara,  through  James  Spaight,    United  States  Vice-Consul 

(1894),  Demerara. 
O.  O.  Eckford,  United  States  Consul  (1894),  Kingston,  Jamaica. 

Exploring  Expeditions  of  various  nations:  American,  Dutch,  English,  French,  German,  and  Spanish. 
W.  H.  Finley,  a  pamphlet  on  the  Approximate  Tide-Constants  for  Table  Bay  and  Algoa  Bay,  Africa,  through 

C.  H.  Benedict,  United  States  Consul  (1894),  Cape  Town. 
E.  H.  Francis,  Pilot,  Seattle,  Wash. 

Gezeitentafeln.    Herausgegeben  vom  Reichs-Marine-Amt,  Berlin. 
E.  A.  Gieseler,  Assistant  U.  S.  Engineer,  time  and  height  of  high  and  low  waters  at  Panama,  January  1,  1885, 

to  September  30,  1888. 
David  Gill,  H.  M.  Astronomer,  Cape  Town  Observatory,  through  C.  H.  Benedict,  United  States  Consul  (1894), 

Cape  Town,  Africa. 
W.  T.  Glasgow,  Secretary  of  Marine  Department,  Wellington,  New  Zealand,  tidal  observations  for  Port 

Chalmers,  N.  Z.,  for  the  year  1898. 
R.  J.  L.  Guppy,  Trinidad,  West  Indies,  through  W.  P.  Pierce,  United  States  Consul  (1894),  Port  of  Spain, 

Trinidad. 
P.  Hatt,  Service  Hydrographique  de  la  Marine,  Paris,  France,  harmonic  constants  for  five  French  ports,  three 

ports  in  the  Indian  Ocean,  and  three  ports  in  Cochin  China. 
Hydrographer,  Hydrographic  Office,  Navy  Department,  Washington,  D.  C. 

Hydrographic  Office,  Admiralty,  London,  England,  the  loan  of  valuable  tidal  records  in  many  parts  of  the  world. 
Ing(5uienr  en  Chef  de  Construction  du  Canal  de  I'lsthmus  de  Panama,  the  tides  at  Colon  and  Panama. 
Japanese  Naval  Department,  through  Edwin  Dun  (1894),  United  States  Minister,  Tokyo,  Japan. 
Contre- Admiral  R.  von  Kalmiir,  Director  of  the  Naval  Observatory,  Pola,  Austria  (1897),  hourly  heights  of  the 

sea  at  Pola  for  the  four  years  1884-1887. 
London,  Edinburgh,  and  Dublin  Philosophical  Magazine. 
Curtis  J.  Lyons,  Hawaiian  Government  Survey  (1895),  Honolulu,  Hawaiian  Islands. 

D.  W.  Maratta,  United  States  Coiisul-General  (1894),  Melbourne,  Victoria. 

Marine  Board,  Port  Adelaide,  South  Australia,  through  Charles  A.  Murphy,  United  States  Consular  Agent  (1894), 
Port  Adelaide. 

E.  H.  Michell,  Bangkok,  Siam,  through  John  Barrett,  United  States  Consul -General  (1894),  Bangkok,  Siam. 
Miuisterie  van  Marine,  Afdeeling  Hydrographic,  's  Gravenhage,  Netherlands. 

Charles  A.  Murphy,  United  States  Consular  Agent  (1891),  Port  Adelaide,  South  Australia. 

E.  Nevill,  H.  M.  Astronomer,  Durban  Observatory,  through  Dr.  J.  P.  Prince,  United  States  Consular  Agent 

(1894),  Durban,  Africa. 
Oficina  Hidrogr^fica,  Chile,  through  Owen  McGarr,  United  States  Consulate,  Santiago,  Chile. 
W.  P.  Pierce,  United  States  Consul  (1894),  Port  of  Spain,  Trinidad. 
J.  P.  Prince,  United  States  Consular  Agent  (1894),  Durban,  Africa. 
Proceedings  of  the  Royal  Society  of  London. 
B.  S.  Rairden,  United  States  Consul  (1894),  Batavia,  Java. 

Reich-Marine  Amt,  Berlin,  Germany,  harmonic  constants  for  three  German  ports. 
Reports  of  progress,  Canadian  Tidal  Survey,  by  W.  Bell  Dawson,  C.  E. 
Reports  of  the  British  Association  for  the  Advancement  of  Science. 
Reports  on  the  operations  of  the  Survey  of  India  Department,  Calcutta,  India. 
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£.  Roberts,  Naatical  Almauac  Office,  London,  England,  harmonic  constantB  for  St.  Paul  Island,  Cabot  Strait; 

and  indirectly  the  harmonic  constants  for  Halifax,  Nova  Scotia;  St.  John,  New  Brunswick;  Qnebeo, 

Canada;  Hongkong,  China;  and  Singapore,  Malay  Peninsula. 
Capt.  John  Rodgers,  U.  S.  N.,  Tides  at  Papeeti,  Tahiti. 
H.  C.  Russell,  H.  M.  Astronomer,  Sydney  Observatory,  through  G.  W.  Bell,  United  States  Consul  (1894),  Sydney, 

New  South  Wales. 
S.  Schneegans,  United  States  Consul  (1894),  Saigon,  Cochin  China. 
Edgar  K.  Smoot,  C.  E.,  tidal  observations  at  Manzanilla,  Mexico. 
James  Spaight,  United  States  Vice-Consnl  (1894),  Demerara. 
Dr.  J.  P.  Van  der  Stok,  Director  of  the  Meteorological  and  Magnetic  Observatory,  Batavia,  Java.     Studien 

over  Getijden.    Overgedrukt  nit  het  Tijdschrift  van  het  Koninklijk  Instituut  van  Ingenieurs,  Afdeeling 

Nederlandsch-Indie,  Batavia,  through  B.  S.  Rairden,  United  States  Consul  (1894).  Batavia,  Java.    Also, 

''Wind  and  Weather,  Currents,  Tides,  and  Tidal  Streams  in  the  East  Indian  Archipelago,'-  Batavia, 

Java,  1897. 
D.  C.  F.  Thompson,  R.  N.,  Harbor  Master,  Kingston,  Jamaica,  through  O.  O.  Eckford,  United  States  Consul 

(1894),  Kingston,  Jamaica. 
Tide  Tables  for  the  British  and  Irish  Ports,  together  with  the  Times  and  Heights  of  High  Water  at  Full  and 

Change  for  the  Principal  Places  on  the  Globe,  London,  England. 
Tide  Tables  for  the  Indian  Ports,  London,  England. 
Transactions  of  the  Royal  Society  of  London. 

Udivet  af  den  norske  Gradmaalingskommission,  Christiania,  Norway. 

Rear-Admiral  W.  J.  L.  Wharton,  R.  N.,  Hydrographer,  Hydrographic  Office,  Admiralty,  London,  England. 
J.  T.  Walbran,  Captain  of  the  Quadra  (1896),  British  Columbia. 
H.  N.  P.  Wallaston,  Secretary  of  Customs,  Melbourne,  through  D.  W.  Maratta,  United  States  Consul-General, 

(1894),  Melbourne,  Victoria. 
Thomas  Wilson,  Greenock,  Scotland. 

The  predicted  time  and  height  of  the  high  and  low  waters  for  seventy  principal  ports 
or  stations  are  given  in  Table  1,  pages  44-322;  with  the  exception  of  St.  Michael  the 
predictions  cover  the  entire  year  1903.  These  stations  are  distributed  as  follows:  20  on  the 
eastern  and  7  on  the  western  coast  of  North  America,  4  in  South  America,  14  in  Asia,  1  in 
Africa,  15  in  Europe,  and  9  in  Oceanica.  They  are  usually  referred  to  in  this  volume  as 
principal  or  standard  ports.  These  predictions  are  extended  to  about  three  thousand 
subordinate  stations  by  means  of  the  tidal  differences  and  ratios  of  Table  3,  pages 
323-435.  The  predicted  times  of  all  the  slack  waters  for  the  year  1903  are  given  for  two 
stations,  Seymour  Narrows,  B.  0.,  and  Sergius  Narrows,  Alaska,  on  pages  481-488. 

An  explanation  of  the  tables,  with  examples  of  their  use,  is  given  on  pages  25-36. 

O.  H.   TiTTMANN, 

Superintendent. 
May,  1902. 


CONTENTS. 


Pftg«. 

Agencies 3-4 

Preface 7-9 

Calendar 1 12 

Introduction :  Treatise  on  Tides 13-25 

Explanation  of  tables 25^28 

Examples 29-36 

United  States  Life-Saving  Service 37-42 

Weather  and  temperatare  signals 43 

Table  1. — Principal  tidal  stations ;  predicted  times  and  heights  of  high  and  low  waters 44-322 

Table  2.— Height  of  tide  at  any  time /. - 323-327 

Table  3. — List  of  selected  tidal  stations  in  all  countries^  arranged  according  to  geographic  sequence, 
with  their  tidal  differences  from  the  port  of  reference,  their  ratio  of  mean  ranges^  tidal 

constants,  and  variation  of  the  compass 328-435 

Table  4. — Harmonic  constants  for  principal  tidal  stations 436-439 

Table  5. — Annual  variation  in  mean  sea  level  for  the  ports  for  which  full  predictions  are  given 440-441 

Table  6. — Moon's  upper  and  lower  transits,  and  equation  of  time 442-443 

Table  7. — Moon's  phases,  apogee  and  perigee 444 

Table  8. — Moon's  greatest  and  least  declinations 444 

Table  9. — Mean  local  time  of  sunrise  and  sunset 445-462 

Table  10.— Current  tables ,..  463-490 

Index 491-494 

11 


12 


CALENDAR. 


Cal 

.ENDAB 

FOR  1903. 

JANUARY. 

JULY. 

Thur. 

San. 

Mon. 

Tues.  1  Wed. 

1 

Thar. 
1 

Fri. 
2 

Sat. 
3 

San. 

Mon. 

Tues. 

Wed. 

Fri. 

Sat. 

1 

2 

3 

4 

4 

5 

6            7 

8 

9 

10 

5 

6 

7 

8 

9 

10 

11 

11 

12 

13          14 

15 

16 

17 

12 

18 

14 

15 

16 

17 

18 

18 

19 

20 

21 

22 

23 

24 

19 

20 

21 

22 

23 

24 

25 

25 

26 

27 

28 

^ 

30 

31 

26 

27 

28 

29 

30 

• 

31 

5 

FEBRUAI 

lY. 
Thar. 

AUGUST. 

Snn. 

Mon. 

Tues.     Wed. 

1 

Fri. 

Sat. 

Sun. 

Mon. 

Tues.  '  Wed.    Thur. 

Fri. 

Sat.  ' 

1 

2 

3             4             5 

6 

7 

1             1 

1 

8 

9 

10           11           12 

13 

14 

2 

3 

4             5     1        6 

7 

8 

15 

16 

17 

18 

19 

20 

21 

9 

10 

11    1      12 

13 

14 

15 

22 

23 

24 

25 

26 

27 

28 

16 
23 

17 
24 

18           19 
25          26 

20 
27 

21 

28 

22 
29 

30 

31 

1 

MARCH. 

SEPTEMBER. 

Sun. 

Mon. 
2 

Tues.  '  Wed.  |  Thar. 

Fri. 
6 

Sat. 
7 

Sun. 

Mon. 

'  Tues. 

1 

Wed. 
2 

Thur. 

JYi. 

Sat. 

1 

3 

4    ,        5 

3 

4 

5 

8 

9 

10 

U 

12 

13 

14 

6 

7 

8 

9 

10 

11 

12 

15 

16 

17 

18 

19 

20 

21 

13 

14 

15 

16 

17 

18 

19 

.22 

23 

24    ;      25 

26 

27 

28 

20 

21 

22 

23 

24 

25 

26 

29 

30 

31 

1 

27 

28 

29 

30 

APRIL. 

OCTOBER. 

Sun. 

Mon 

'  Tues. 

W^ed. 

Thur. 

Fri. 
3 

Sat. 
4 

Sun. 

Mon. 

Tues.     Wed.  ^  Thur. 

Fri. 

Sat.  ' 

1 

2 

I              1 

1 

2 

3 

5 

6 

7 

8 

9 

10 

11 

4 

5 

6    1        7    18 

9 

10 

12 

13 

14 

15.    '      16 

17 

18 

11 

12 

13           14     ,      15 

16 

17 

19 

20 

21     ;      22     1      23 

24 

25 

18  • 

19 

20           21     i      22 

23 

24 

26 

27 

28 

29    1      30 

1 

25 

26 

27    ,      28     1      29 

30 

31 

MAY. 

NOVEMBER. 

Sun. 

Mon. 

Tues.  '  Wed. 

Thur. 

Fri. 

Sat. 

Sun. 

1 

Mon. 

Tues. 

Wed.  1  Thur.  ' 

Fri. 

Sat. 

1 
1 

1 

2 

2 

3            4     15 

6 

7 

3 

4 

5    1        6 

7 

8 

9 

8 

9 

10           11          12 

13 

14 

10 

11 

12           13 

14 

15 

16 

15 

16 

17    1      18          19 

20 

21 

17 

18 

19          20 

21 

22 

23 

22 

23 

24          25 

26    ! 

27 

28 

24 

25 

26 

27 

28 

29 

30 

29 

30 

1 

31 

1 

1                           1 

JUNE. 

DECEMBER. 

Sun. 

Mon. 

Tues. 
2 

Wed.     Thur. 

Fri. 
5 

Sat. 
6 

Sun. 

Mon. 

Tues. 

Wed.    Thur. 

Fri. 

Sat. 

1 

3 

4 

1 

2 

3 

4 

5 

7 

8 

9 

10 

11 

12 

13 

6 

7 

8 

9 

10 

11 

12 

14 

15 

16 

17 

18 

19 

20 

13 

14 

15           16           17 

18 

19 

21 

22 

23 

24 

25 

26 

27 

20 

21 

22    '      23          24 

25 

26 

28 

29 

30 

27 

28 

29          30    '      31 

IlSrTRODXJOTIOlN'. 


TREATISE  ON  TIDES. 

1.  The  word  tide  is  used  to  indicate  the  periodic  rising  and  falling  of  oceanic  and  other 
large  bodies  of  water,  due  mainly  to  the  attraction  of  the  moon  and  san.  This  rising  and 
falling  necessitates  a  lateral  or  horizontal  movement  of  the  waters;  such  movements  are 
called  tidal  currents.  They  usually  flow  and  ebb  somewhat  in  retard  of  the  rising  and  falling 
of  the  tide.  As  the  velocity  and  direction  of  tidal  currents  are  much  modified  by  extremely 
local  causes,  while  the  times  and  heights  of  the  tides  remain  nearly  constant  over  considerable 
areas,  the  currents  may  with  propriety  be  made  to  depend  upon  the  tides;  for  this  reason 
their  discussion  will  be  postponed  to  §  11. 

The  tide  rises  until  it  reaches  a  maximum  height  called  high  water,  and  then  falls  until 
it  reaches  a  minimum  height  called  loiv  tcater;  these  two  phases  of  the  tide  may  be  spoken 
of  as  the  tides.  For  a  few  minutes  before  and  after  high  or  low  water  it  is  difBcult  to 
observe  any  vertical  motion  in  the  tide ;  while  thus  ap])arently  stationary  the  tide  is  said  to 
stand.  The  duration  of  high  or  low  water  stand  is  usually  too  vague  a  quantity  to  be  of 
much  service  in  describing  the  character  of  the  tide. 

For  reasons  to  be  given  later,  based  upon  the  fact  that  the  tides  are  chiefly  due  to  the 
difference  between  the  moon's  attraction  upon  the  enveloping  sea  and  the  earth  as  a  whole, 
one  would  expect  that  at  most  tidal  stations  two  high  waters  and  two  low  waters  would  occur 
each  lunar  day;  in  other  words,  to  each  transit  of  the  moon  (inferior  as  well  as  superior)  there 
would  correspond  one  high  water  and  one  low  water.  On  an  average  the  time  of  high  water 
at  a  given  station  follows  the  time  of  transit  by  a  certain  number  of  hours  and  minutes  called 
the  high  water  interval  (HWI)  or  high  tcater  lunitidal  interval,  or  the  corrected  establishment. 
In  like  manner  the  loio  water  interval  (LWI)  or  low  water  lunitidal  interval  indicates  the 
average  number  of  hours  and  minutes  between  the  time  of  transit  and  the  time  of  low  water. 

According  as  the  moon  is  in  or  near  the  perigee,  apogee,  or  either  tropic,  the  tides  are 
distinguished  as  perigean,  apogean,  or  tropic  tides.  Spring  tides  occur  at  about  the  time  of 
new  or  full  moon,  and  neap  tides  at  about  the  time  of  either  quarter.  More  definite  notions 
in  regard  to  these  tides  will  be  given  in  §  8. 

2.  I>irections  for  observing  tides. 

Wherever  tides  are  to  be  observed,  the  first  thing  to  do  is  to  fix  a  well-graduated  vertical 
staff  m  as  permanent  a  position  as  possible.  A  solid  wall  or  pile  will  often  furnish  a  suitable 
support.  The  heights  of  several  bench  marks  above  the  zero  of  this  staff  should  then  be 
determined  with  considerable  precision  in  order  to  detect  any  settling  or  rising  in  the  support 
of  the  staffs  These  bench  marks  should  be  of  a  permanent  character  and  situated  at  various 
distances  from  thiB  staff*.  The  object  of  such  permanence  is  to  enable  one  to  recover  the  plane 
of  reference  at  any  future  time. 

Direct  staff  readings. — ^The  staff*  and  bench  marks  established,  the  observer  should  read 
the  height  of  the  tide  at  even  intervals  of  time.  Headings  at  the  exact  hours  throughout  the 
twenty-four  hours  of  each  day  are  preferable  for  most  purposes.  The  kind  of  time  used  is 
immaterial,  provided  that  it  be  the  same  throughout  the  series  of  observations.    It  should 
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always  be  specified  iu  the  record.  In  making  sach  observations  it  is  of  importance  to  know 
the  time  to  within  about  one  minute.  In  high  and  low  wat-er  observations  readings  should 
be  made  every  ten  minutes,  say  for  about  forty  minutes  before  to  forty  minutes  after  each 
of  the  four  tides  of  the  day.  In  reading  a  lieight  upon  the  staff,  unless  the  surface  of  the 
water  be  perfectly  smooth,  note  a  point  midway  between  the  crest  and  trough  of  the  waves. 
A  glass  tube  open  at  both  ends  and  held  alongside  the  staff  will  facilitate  making  these 
readings.  When  the  surface  is,  as  a  rule,  too  rough  for  staff  readings,  the  water  in  a  well 
communicating  with  the  sea  by  means  of  a  pipe  half  an  inch  or  more  in  diameter  should  be 
observed  instead. 

Box  gauges. — A  box  gauge  consists  of  a  long  vertical  box  inclosing  a  float  which  rises 
and  falls  with  the  tide.  In  some  cases  the  float  carries  a  vertical  rod  which  may  itself  be 
graduated;  in  others  the  float  is  attached  to  a  wire  or  cord  which  passes  over  a  pulley,  then 
along  a  graduated  scale,  and  terminates  in  a  counterpoise.  This  gauge  permits  readings 
to  be  made  when  the  sea  is  comparatively  rough.  A  simple  staff  gauge  should  always  be 
located  near  a  box  gauge  and  the  readings  of  the  two  should  be  frequently  compared,  for  it 
js  obvious  that  the  line  of  flotation  is  liable  to  become  somewhat  altered. 

Automatic  or  Melf -registering  tide  gauges. — A  gauge  of  this  variety  requires  a  float  and 
box  similar  to  those  employed  in  a  box  gauge.  The  motion  of  the  float,  as  it  rises  and  falls, 
is  communicated  to  a  x>encil  which  traces  a  curve  uiK)n  a  moving  sheet  of  paper.  Uniform 
motion  is  imparted  to  the  paper  by  means  of  a  cylinder  or  drum  driven  by  a  well-regulated 
clock.  The  pencil  is  free  to  move  in  a  direction  perpendicular  to  the  line  of  motion  of  the 
paper.  The  paper,  usually  of  suflicient  length  to  contain  a  mouth's  record,  is  paid  out  from 
one  cylinder,  passes  over  a  second,  and  is  received  upon  a  third.  This  gauge,  besides  giving 
a  continuous  record,  requires  a  comparatively  small  portion  of  the  observer's  time.  Staff 
readings  (upon  a  staff  gauge)  and  time  comparisons  should  be  made  at  frequent  intervals 
and  recorded  upon  the  tidal  sheet  or  marigram.  These  staff  readings  should  be  made  within 
an  hour,  say,  of  the  times  of  high  or  low  water. 

3.  General  properties  of  tides. 

Gonflning  one's  attention  to  a  particular  station,  the  following  properties  common  to 
most  tides  are  usually  revealed  by  means  of  a  few  days'  observation  : 

(1)  Two  high  waters  and  two  low  waters  occur  during  each  twenty-four  or  twenty-five 
hours. 

(2)  The  alternate  high  or  low  waters  are  more  or  less  unequal. 

(3)  The  heights  of  corresponding  tides  vary  from  day  to  day. 

(4)  The  lunitidal  intervals  (high  or  low  water)  are  different  for  alternate  tides. 

(5)  The  lunitidal  intervals  for  corresi>onding  tides  vary  from  day  to  day. 

(6)  The  inequality  in  height  or  interval  referred  to  in  (2)  or  (4)  becomes  greater  as  the 
moon's  declination,  either  north  or  south,  increases.  This  does  not  apply,  because  of  the 
sun*s  tidal  effect,  to  the  lesser  inequality  at  stations  where  the  high  and  low  waters  are 
affected  by  quite  unequal  amounts. 

greater 

(7)  The  range  of  tide  (as  determined  from  all  four  tides  of  the  day)  is  ,  than 

^  new  or  full  moon. 

usual  near  the  time  of  j.*.  i  j    ^ 

UOUC1.1  ii^«i  vR±^  ui    «  V    ^^^  moon's  quadrature. 

greater  perigee. 

(8)  The  range  of  tide  is  ^  than  usual  near  the  time  when  the  moon  is  in  orwjffeA 

shorter  first  and  fifth 

(9)  The  lunitidal  intervals  are  iq^^^^  than  usual  near  the  times  of  the  fK:«^  ^^^  seventh 

octants. 
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The  above  statements  do  not  usually  apply  to  the  tides  at  stations  where  but  one  high 
and  one  low  water  occur  daily.    The  readily  observable  properties  of  such  tides  are: 

[1]  But  one  high  and  one  low  water  occur  daily  when  the  moon  is  far  from  the  equator. 
[2]  Two  high  and  two  low  waters,  both  comparatively  small,  may  occur  daily  when  the 

moon  is  near  the  equator. 

increased 
[3]  The  moon  being  far  from  the  equator,  the  (diurnal)  range  of  tide  is  ^p«pgr.g^^  ^^'^  the 

^  .  ,      solstice. 

time  of  either 

equinox. 

The  equilibrium  theory  of  tides. 

The  uncorrected  equilibrium  theory  begins  by  assuming — 

(1)  That  tbe  nucleus  of  the  earth  is  comparatively  rigid  (or  that  at  least  its  outer  layer 
is  a  rigid  shell),  and  that  it  is  composed  of  concentric  spherical  layers,  each  layer  having  a 
constant  density. 

(2)  That  the  nucleus  is  covered  by  a  fluid  of  uniform  depth,  shallow  as  compared  to  the 
radius  of  the  nucleus,  but  deep  as  compared  to  the  rise  and  fall  of  tide. 

(3)  That  this  fluid  has  neither  inertia  nor  viscosity,  nor  is  there  friction  between  the  fluid 
layer  and  the  nucleus  or  the  enveloping  atmosphere. 

As  these  conditions  are  far  from  being  realized  in  the  case  of  nature,  observations  will 
show  at  best  only  certain  approximations  toward  ideal  values.  Before  introducing  the 
modifications  necessary  to  adapt  the  theory  to  the  tides,  it  seems  desirable  to  ascertain  what 
the  tendencies  are  in  the  ideal  case. 

Since  the  angular  velocity  of  the  moon  in  her  orbit  and  the  rotary  motion  of  the  earth's 
surface  are  finite,  while  the  particles  of  fluid  are  supposed  to  respond  immediately  to  the  forces 
acting  upon  them,  we  may  consider  the  earth's  surface  as  stationary  during  any  given  instant, 
and  treat  the  surface  assumed  by  the  water  as  a  case  of  static  equilibrium. 

Because  of  hypothesis  (1),  the  attraction  of  the  moon  upon  the  nucleus  is  the  same  as  it 
would  have  been  had  the  entire  mass  been  concentrated  at  the  earth's  center. 

At  any  given  place  the  tide-producing  tendencies  depend  chiefly  upon  the  distance  and 
direction  of  the  disturbing  body,  and  are  governed  by  what  may  be  referred  to  as  Laws 
I  and  II. 

Lmc  I. — The  tendency  to  i)roduce  tides  at  a  given  station  varies  directly  as  the  mass  of 
the  disturbing  body  and  inversely  as  the  cube  of  the  body's  distance  from  the  earth's  center. 

In  consequence  of  this  law  the  amplitude  of  the  solar  tide  ought  to  be  about  0.458  time 
that  of  the  liraar  tide.    For  the  mass  of  the  sun  =  331  000,  and  the  mass  of  tbe  moon  =  1  '81. 
the  mass  of  the  earth  being  unity,  while  the  sun's  distance  =  92  800  000  miles  and  the  moon's 
distance  =  239  000  miles,  so  that- 
solar  tide: lunar  tide  =  prgoo 000)-^  '  81  ^  (239000p'  (^) 

.•.  solar  tide  =  0.458  lunar  tide.  (2) 

The  eccentricity  of  the  lunar  orbit  being  0.055,  this  law  gives 

perigeau  range.  i»ean  range  =  ^  "eeelirtrkity)'  =  1'  (3) 

apogean  range :  mean  range  =  -^  ^-^  eccentricity^  =  ^'  (*) 

.'.  perigean  range  =  1.18  mean  range,  (5) 

apogean  range  =  0.85  mean  range.  (6) 

Law  II, — The  tendencies  to  produce  tide  for  various  relative  positions  of  the  tide- 
producing  body  are  proportional  to 

3  cos^  /y  —  1,  (7) 
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where  0  is  the  zenith  distance  of  the  body  corrected  for  parallax.  In  other  words,  6  is  the 
angle  at  the  earth's  center  dedned  by  tlie  given  station  and  the  center  of  the  disturbing  body. 
If  u  denote  the  height  of  tide  expressed  in  terms  of  the  earth's  radius,  a,  then  it  is 
proportional  to  3  cos^  ^—1;  in  other  words,  we  may  put  !*=«'  (3  cos*  ^—1).  The  equation  of 
the  surface  of  the  sea  at  any  given  instant  is 

p  =  a(l  +  u),  (8) 

or 

p=a-f  a  a^  (3  cos*  <^— 1),  (9) 

which  is  the  equation  of  an  ellipsoid  whose  semiaxes  are 

rt  (1  -I-  2  a'),  a  (1— a'),  a  (1— ^y')-  (1^) 

That  is,  forces  acting  according  to  this  law  cause  the  surface  of  the  sea  to  assume  the  form 
of  an  ellipsoid  of  revolution  whose  longest  axis  points  toward  the  tide-producing  body. 

It  will  be  observed  that  when  the  moon,  say,  is  in  the  zenith  (or  nadir),  the  elevation  of 
the  sea  is  2  a  a'  higher  because  of  the  existence  of  the  moon;  but  when  in  the  horizon,  the 
elevation  of  the  sea  is  a  a'  lower. 

For  a  given  place  the  height  of  the  tide  will  vary  from  hour  to  hour  of  the  day  chiefly 
on  account  of  the  variations  in  6;  but,  as  already  noted,  it  varies  somewhat  on  account  of 
the  variation  in  r,  the  moon^s  distance. 

For  a  given  place  the  angle  6  depends  upon  the  moon's  hour  angle  and  its  declination, 
both  of  which  are  functions  of  time.    From  spherical  trigonometry, 

cos  /9  =  cos  A  cos  S  cos  (f—l)  -f  sin  \  sin  6  (II) 

w^here 
^  A^  =s  geographic  latitude  of  the  station, 

I  =  longitude  of  the  station  (W.  from  Greenwich), 

6  =  moon's  declination, 

?/==  mf  =  moon's  hour  angle  (W.  from  the  meridian  of  Greenwich). 

.-•  a  a'  (3  cos«  ^— l)=t  a  a'  cos*  \  cos*  6  cos  2  {i^-l) 

+  3  a  «'  sin  A  cos  A  sin  2  cJ  cos  ('/'— 0 

4-^  a  a'  (3  sin*  A-1)  (3  sin*  (J-1) 

=  height  of  tide  according  to  the  uncorrected  equilibrium  theory.         (12) 

For  the  lunar  tide, 

a  a'  ^\  mass^fmoon  ^ a\_^ =0.59  feet-  (13) 

mass  of  earth     (moon's  distance)^      *  ' 

and  for  the  solar  tide, 

mass  of  sun      a^ 

mass  of  earth     (sun'sdistance)- 

(1)  The  height  of  the  semidiurnal  j^ortion  of  the  lunar  or  solar  tide  at  a  given  station  is 
proportional  to  the  cosine  of  twice  the  local  hour  angle  of  the  moon  or  sun  multiplied  by  the 
square  of  the  cosine  of  its  declination.  The  factor  depending  upon  the  declination  is  always 
near  unity. 

(ii)  The  height  of  the  diurnal  portion  of  the  lunar  or  solar  tide  at  a  given  station  is 
proportional  to  the  cosine  of  the  local  hour  angle  of  the  moon  or  sun  multiplied  by  the  sine 
of  twice  its  declination.  The  factor  depending  upon  the  declination  varies  almost  directly 
with  the  declination. 

(iii)  There  is  a  portion  of  the  lunar  or  solar  tide  which  depends,  at  a  given  station,  wholly 
upon  the  declination  of  the  moon  or  sun.  The  height  of  this  portion  is  proportional  to 
3  sin*  d— 1,  where  6  represents  the  declination  of  the  moon  or  sun.  The  period  of  this 
expression  is  a  half  tropical  month  or  year,  as  the  case  may  be. 


^     ,      1    mass  oi  sun  ^^  a^  r.  or  a.^j.  /-i  a  \ 


INTRODUCTION.  1 7 

The  height  of  the  entire  tide,  or  of  the  surface  of  the  sea,  at  any  given  time  and  place,  is 
the  sum  of  the  six  terms  just  referred  to — three  belonging  to  the  moon  and  three  to  the  sun. 
The  corrected  equiUhriu7n  theory. — To  approximately  adapt  the  foregoing  theory  to  the 
case  of  nature,  we  may  write  the  height  of  the  lunar  or  solar  tide  in  the  form 

jR2C082(ycos[2(/'-?)-e2] 

+  jRi  sin  2  d  cos  [^'—^-^i]  (15) 

+  Bo  [3  sin^  d-1] 
where  R  and  €  must  be  determined  from  observations  at  the  given  stations.    Statements  (i), 
(ii),  and  (iii)  require  no  modification  except  that  for  "hour  angle"  we  must  write  "hour  angle 
diminished  by  a  constant  appropriate  for  the  station  in  question''  and  so  for  "twice  the  hour 

angle." 

This  correction  is  theoretically  necessary  (even  if  the  water  have  neither  inertia  nor  fric- 
tion) because  the  earth's  surface  is  not  wholly  covered  with  water,  and  the  equation  of  con- 
tinuity can  not  generally  be  satisfied  when  the  rise  and  fall  is  as  given  by  equation  (12)  unless 
we  continually  alter  the  plane  of  reference. 

Tlie  22's,  as  did  the  a%  involve  the  factor 

/  mean  distance  of  moon  \^_  /  o  \^_ /actual  parallax\^ 
\actuardistance  of  moon  J  ~\rj  ""V.™®*^  P^'rallaxy 

In  practice  the  inertia  and  friction  of  the  water  produce  important  paodifications  in  the 
i^'s  and  6's  from  their  equilibrium  values.  Nevertheless,  the  form  (15)  is  capable  of  approxi- 
mately representing  the  rise  and  fall  of  the  tide  in  nature.  This  is  especially  true,  if  we  make 
the  further  modification  of  taking  6  and  r  at  times  anterior  to  the  time  of  tide.  Such  times, 
as  well  as  the  i^s  and  a's  must  be  determined  from  observations  made  at  the  given  station.* 

5.  Uxplanation  of  phenomena  noted  in  ^  3  by  the  equilibrium  theory. 

The  tides  in  (i),  §  4,  are  semidiurnal  while  those  in  (ii)  are  diurnal.  Each  may,  for  any 
particular  day,  be  represented  by  a  cosine  curve  of  proper  length  (period)  and  amplitude. 
Now  it  is  obvious  that  the  superposition  of  a  diurnal  curve  upon  a  semidiurnal  will,  in 
general,  cause  the  alternate  maxima  or  minima  of  the  semidiurnal  curve  to  become  more  or 
less  unequal  in  height  and  unequally  displaced  in  time.  These  statements  account  for  (I),  (2), 
and  (4)  of  §  3.  As  noted  in  (ii),  §  4,  the  amplitude  of  the  diurnal  curve  (lunar  or  solar)  is 
nearly  proportional  to  the  declination  of  the  moon  or  sun.    This  explains  property  (6),  §  3, 

The  superposition  of  a  semidiurnal  curve  or  wave  upon  another  of  nearly  equal  period, 
but  of  greater  amplitude^  simply  increases  or  decreases  the  amplitude  of  the  latter  when 
approximately  like  or  opiK)site  phases  coincide;  but  when  the  phases  differ  by  approximately 
90^  or  270O  the  principal  wave  is  disphiced  in  time  by  the  subordinate  one — accelerated  or 
retarded  according  as  the  maximum,  say,  is  90^  in  advance  or  in  retard  of  the  maxima  of  the 
principal  wave.  This  accounts  for  properties  (3),  (5),  (7),  and  (9),  §  3.  Property  (8)  has  been 
explained  in  §  4,  where  the  values  of  the  perigean,  apogean,  and  mean  ranges  are  compared. 
This  amounts  to  varying  the  «'  or  the  i^'s  inversely  as  the  cube  of  the  moon's  distance  from 
the  earth's  center. 

At  a  station  where  observation  shows  that  R\  is  several  or  many  times  as  great  as  jB2> 
expression  (15),  the  number  of  maxima  and  minima  of  a  curve  composed  of  diurnal  and  semi- 
diurnal parts  will  usually  depend  upon  the  number  of  maxima  and  minima  of  the  diurnal 
part  when  the  moon's  declination  is  great ;  but  when  the  moon  is  near  the  equator  the  number 
may  be  governed  by  the  semidiurnal  part.  This  accounts  for  properties  [1]  and  [2],  §  3. 
The  moon  crosses  the  equator  and  reaches  its  extreme  declination  at  nearly  the  same  points 
in  the  heavens  as  does  the  sun.    This  accounts  for  property  [3]. 

*  Cf.  Thomson  ami  Tait's  Natural  Philosophy,  ^  804-811. 
24862—02 2 
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G.  A  still  more  perfect  form  or  expression  for  the  equilibrium  theory  is  obtained  by 
developing  the  tide-producing  potential  (the  principal  part  of  which  is  inversely  proi>ortional 
to  the  cube  of  the  disturbing  body's  distance  from  the  earth's  center,  and  directly  propor- 
tional to  3  cx)s'  6 — 1,  §  4)  into  a  series  of  cosine  terms.  For  considerable  periods  of  time  the 
coefficients  of  these  terms  remain  sensibly  constant  and  their  angles  or  arguments  increase 
uniformly  with  the  time.  Having  found  from  the  development  of  the  potential  what  are  the 
more  important  terms,  one  then  assumes  that  by  leaving  all  amplitudes  and  epochs  arbitrary 
the  series  is,  by  the  principle  of  forced  oscillations,*  capable  of  representing  the  tide  at  any 
given  station.  The  harmonic  analysis.  §  7,  has  for  its  object  the  determination  of  these 
amplitudes  and  epochs  from  tidal  records. 

7.  Harmonic  analysisA 

Since  the  tide  is  periodic  in  its  character,  and  since  the  periods  of  its  causes  are  known 
from  astronomical  considerations,  it  ought  to  be  possible  to  represent  the  height  at  any  given 
time  by  means  of  the  Fourier  series,  or,  rather,  an  aggregation  of  such  series, 

y  =  A  cos  (at  +  a)  ^  B  C09  (bt  +  ft)  +     .     .     .  (16) 

where  y  is  reckoned  from  mean  sea  level. 

For  aiding  the  imagination,  we  may  suppose  that  any  given  term  in  this  series  represents 
the  oscillation  caused  by  a  fictitious  star,  or  moon,  moving  uniformly  in  the  celestial  equator 
around  the  earth,  and  at  a  constant  distance  therefrom,  having  the  property  of  producing  a 
maxinmm  of  tlie  oscillation,  or  component  tide,  a  certain  number  of  hours  after  its  upper 
meridian  passage,  and  a  minimum  the  same  number  of  hours  after  its  lower  meridian  passage. 

If  a  denote  the  hourly  speed  of  the  component  A,  or  the  apparent  angular  velocity  of  its 
fictitious  moon,  and  A^  its  epoch  or  lag  expressed  in  degrees,  A^'a  is  the  lag  expressed  in 
hours.  Also  if  argo  A  denote  the  hour  angle  of  the  fictitious  moon  at  local  mean  midnight, 
at  +  argo  A  is  its  hour-angle  at  any  subsequent  hour  /.  Consequently  the  time  of  higli  water 
of  the  component  A  is 

a  a    ^  ^ 

and  the  height  at  any  time  t  is 

A  cos  (at  +  argo  A  —  A^)  (18) 

so  that 

a  =  argo  A  —  A^.  (19) 

By  replacing  A^  A^j  a,  and  a  by  J5,  7?^,  by  and  fi,  the  corresjwnding  quantities  for  any 

other  component,  Bj  are  obtained. 

The  heights  due  to  any  components  may  be  shown  graphically  thus  (see  Fig.  1): 

Lay  off  the  hours  of  the  day  according  to  any  convenient  scale.    Draw  cosine  curves  of 

,     ,        .    ,    360    360  ,  .     ,         ,       rt,,      .. 

amplitudes  yl,  ^,     .     .     .    and  of  periods    ^  >     j,  ?     •     •     •     hours  m  length.    The  first 

maxima  are  located  upon  the  hour  lines 

Ao      argo  A      BO      arg,,^  ^ 

a  "^      a     '       b   "      b        •    •    •     '  (-") 

the  succeeding  maxima  are  then  fixed  by  the  lengths  of  the  several  i>erio<ls.    The  symbol  J> 
may  be  used  lo  indicate  the  time  of  transit  of  any  fictitious  moon. 

To  combine  these  curves,  add  the  ordinates  for  each  hour,  thus  obtaining  the  resultant 
tidal  curve  from  which  the  times  and  heights  of  high  water  and  low  water  may  be  obtained. 

Tiie  object  of  the  harmonic  analysis  is  to  resolve  the  observed  tide — i.  e.,  observed  heights 
of  the  surface  of  the  sea — into  simple  elements  of  component  tides,  consisting  of  simple 


^  See  Laplace,  Mec.  Cel.,  IV,  iii,  ^  16. 

t  See  an  article  entitled  Harmonic  Annlyeis  of  Tidal  Observations,  by  Prof.  G.  H.  Darwin,  H.  A.  A.  S. 
Report,  1883:  also,  article  Tides,  Encyclopa'dia  Britannica,  ninth  edition. 
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harmonic  oscillations.  The  quantities  (i,  &,  .  .  .  and  argo  A^  argo  J^,  .  •  .  are  known 
from  astronomical  considerations,  so  that  the  analysis  of  the  tide  at  a  given  place  implies  only 
the  determination  of  the  aniplitndes  A,  J9,    .    .    .    and  the  epochs  A^^  B^j    .    .    . 

To  harmonically  analyze  the  tide  at  a  given  place,  let  its  height  be  given  at  each  hoar  of 
the  day  for  a  year,  say.  Sam  these  ordinates  as  nearly  as  may  be  at  the  component  hoars 
of  each  component  (its  harmonics  excepted).  The  sums  belonging  to  each  component  will  be 
24  in  number  and  represent  sums  corresponding  to  each  of  the  twenty-four  hours  into  which 
the  component  day  is  supposed  to  be  divided.  As  the  summation  in  each  case  is  made  with 
reference  to  the  component  hours,  the  effect  of  the  other  components  upon  these  24  sums  will, 
in  the  long  run,  approach  zero  or  a  constant.    Having  found  the  24  heights  corresponding  to 
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Fig.  1. 

these  sums,  they  may  be  plotted  as  hourly  ordinates;  such  a  plotting  would  represent  the 
required  component  tide  combined  with  its  harmonics.  To  analyze  these  24  heights,  /<o,  /^i,  Ihi 
.    .    .    hi2i  assume  each  to  be  of  the  form 

A=-Bro-f2i  c'oaa^H- Ji  sin  a<-j- J;i  COS  2  a<4- JiSiu  2  a(H-    .     .     .     -f  ^g  cqj*  8  a/ -f  15h  siu  8  at,  (21) 

where  a<=0o,  150, 30O,     ....    34.>o. 

It  is  not  difficult  to  show  that  the  most  probable  values  of  Hi^^A^A  are  given  by  the  equations 

12  ^1=^0  COS  0O-i-/i,  cos  15o  +  /<2  cos  30O-|-      .     .     .     +/<23  cos  345°, 


12  A2^1h  COS  00+7*1  cos  30O-f/i2  cos  GO0+ 
12  ^3=/*o  cosOo+Zi,  cos  45o+/i2  cos  90^+ 


12  iii=/io  sin  00+ Til  sin  1^^+lh  sin  30°+ 
12  ^2=/*o  sin  Oo+7ii  sin  30° +^2  sin  60^+ 
12  A^^K  sin  Oo+/ti  sin  46o+/<2  sin  90o+ 


-f/«23  COS330O, 
+/J23  cos  3150, 


+  /i23  sin  3450, 
+/i23  sin  330O, 
+/123  sin  3150, 


(22) 
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From  these  values  of  A^  A^  we  find  A  and  a  by  the  relations 

_       ^  J 

A  =  (A*  +  A^)^,  tan  a  =  -  2'  (23) 

A^  then  becomes  known  by  the  equation 

A^  =  argo  A  —  a,  •     (24) 

argo  A  being  known  from  astronomical  considerations.*    So  for  components  B^  C,  etc. 

It  may  be  added  that  because  the  hourly  heights  are  tabulated  in  solar  time,  most  of  the 
amplitudes  as  brought  out  in  the  analysis  must  be  increased  by  a  factor  a  little  greater  than 
unity,  known  as  the  augmenting  factor;  also  that  most  of  these  amplitudes  must  be  corrected 
for  the  longitude  of  the  moon^s  node  by  the  application  of  a  suitable  factor.  For  series  less 
than  about  a  year  in  length,  still  other  corrections  must  be  applied. 

8.  Terms  sometimes  useful  in  describing  tides. 

.Mean  range  (Mn)  is  the  average  value  of  the  semidaily  range  of  tide. 

Spring  range  (Sg)  is  the  greatest  periodic  semidaily  range  occurring  usually  one  or  two 
days  after  new  and  full  moon. 

Neap  range  (Np)  is  the  smallest  periodic  semidaily  range  occurring  usually  one  or  two 
days  after  the  moon  is  in  quadrature — that  is,  atler  the  first  and  third  quarters. 

Perigean  range  (Pn)  is  the  greatest  periodic  semidaily  range  of  tide  occurring  usually 
from  one  to  three  days  after  the  moon  is  in  perigee. 

Apogeafh  range  (An)  is  the  smallest  periodic  semidaily  range  occurring  usually  from  one 
to  three  days  after  the  moon  is  in  apogee. 

Oreat  diurnal  range  (Gt)  is  the  difference  between  the  mean  of  all  the  higher  high  waters 
(HH  W)  and  the  mean  of  all  the  lower  low  waters  (LL  W)  of  each  day  during  one  or  more  half 
tropical  months. 

Small  diurnal  range  (SI)  is  the  difference  between  the  mean  of  all  the  lower  high  waters 
(LHW)  and  the  mean  of  all  the  higher  low  waters  (HLW)  of  each  day  during  one  or  more 
half  tropical  months. 

Great  tropic  range  (Gc)  is  the  greatest  periodic  daily  range  of  tide  usually  occurring 
soon  after  the  moon  is  farthest  north  or  south  from  tlie  equator  and  therefore  near  one  of  the 
tropics.! 

Small  tropic  range  (Sc)  is  the  smallest  periodic  daily  range  of  tide  usually  occurring  soon 
after  the  moon  is  farthest  north  or  south  from  the  equator  and  therefore  near  one  of  the 

tropics.t 

Tides  determining  the  above  ranges,  or  of  simultaneous  occurrence,  may  be  referred  to 
as  spring,  neap, perigean,  tropic,  etc.;  a  like  remark  is  applicable  to  lunitidal  intervals,  and 
occasionally  to  other  quantities. 

An  inequality  in  the  tide  is,  or  implies,  a  departure,  in  time  or  amplitude,  from  the  mean 
tide  at  a  given  station.  The  inequality  having  the  period  of  a  half  lunation  is  the  phase 
inequality;  that  having  an  anomalistic  month  is  the  parallax  inequality;  that  which  causes 
the  two  high  waters  or  two  low  waters  of  a  day  to  differ  is  called  the  diurnal  inequality. 

The  age  of  an  inequality  is  the  amount  of  time  by  which  it  follows  its  astronomical 
cause.  The  ages,  in  hours,  of  the  phase,  parallax,  and  diurnal  inequalities  are  given  by  the 
expressions 

17016     =^-^^(^°-^''°)'      -  0754i^  =  ^'^^<^*°-^»°)'      -  i:098     =<>'^"  (K.o-0,o), 


*The  arguments  for  January  1  of  each  year  from  1S50  to  1950  are  given  upon  pages  195-204,  Part  II,  U.  S. 
Coast  and  Geodetic  Survey  Report  for  1894. 

t  Strictly  speaking,  it  is  assumed  to  occur  0.911  (Ki<^ — Oi^)  hours  after  the  moon's  extreme  declination, 
na  shoTvn  below. 
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respectively,  where  the  letters  are  the  epochs  or  lags  (<)  of  the  harmonic  components 
represented  by  them;  their  numerical  values  can  be  found  in  Table  4,  for  each  of  the  seventy 
standard  ports;  and  these  ages  are  usually  nearly  constant  over  a  considerable  area.  These 
times  represent  the  retard  of  the  spring  and  neap,  the  perigean  and  apogean,  and  the  tropic 
tides,  respectively,  behind  their  astronomical  causes. 

Tropic  diurnal  inequality  (HWQ,  LWQ)  as  here  used  denotes  the  greatest  periodic 
difference  in  height  between  two  consecutive  high  waters  or  low  waters,  usually  occurring 
soon  after  the  moon  is  farthest  north  or  south  from  the  equator;  this  inequality  is  determined 
by  the  tropic  tides,  although  the  smaller  inequality  at  some  stations  may  not  then  have, 
even  approximately,  its  maximum  value. 

Diurnal  wave  is  that  portion  of  the  tide  whose  period  is  approximately  one  day. 


Transit 
fupper  or  lower) 


Transit 
(lower  or  -uppei^ 


Tropic 
HHWI 


Transit 
(upper  or  lower) 


Tropic 


Fig.  2. 


Sequence  of  tide  is  the  order  in  which  the  four  tides  of  a  day  occur,  x)articularly  when  the 
moon  is  far  from  the  equator.    It  may  be  expressed  thus,  HHW  to  LLW  or  LLW  to  HHW 

firimipr  toiIowr  

as  the  case  may  be.    The ,  expression  indicates  that  tropic  LLW  ,     tropic  HHW 

latter  precedes 

HHW  LLW 

without  the  lesser  tides  intervening.    The  time  between  tropic  ^  ^  ^^r^    and  tropic  TT^,rj|^ 

must  be  taken  as  less  than  a  half  lunar  day.  At  some  stations  it  is  necessary  to  have  both 
sun  and  moon  far  from  the  equator  in  order  to  fix  the  sequence. 

Type  of  tide  is  the  characteristic  form  of  the  tide.  It  is  generally  indicated  by  the 
sequence  of  tides,  together  with  the  ratios  of  each  of  the  tropic  diurnal  inequalities,  and  of 
the  spring  range,  to  the  mean  range.  For  shallow  waters,  however,  in  rivers  especially,  the 
duration  of  rise  or  fall  may  become  very  important. 

Figure  2  illustrates  the  tropic  tides  and  quantities  connected  with  them  at  San  Francisco. 
In  this  case  the  tide  is  largely  diurnal,  the  sequence  is  HHW  to  LLW,  and  LWQ>HWQ. 
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9.  Approximate  theoretical  relations  between  the  various  ranges^  intervals^  planes  of  refer- 
ence,  etc, 

2  Mn  =  Gt  +  SI. 
Gc  -  Sc  =  HWQ  -h  LWQ. 

Gt  =  S  Gc  +  i  Mil,  or  Mn  +  i  (HWQ  +  LWQ); 

the  former  to  be  ased  where  the  greater  inequality  equals  or  exceeds,  say,  i  Mn;  the  latter, 
wheu  both  inequalities  are  small. 

The  depression  of  average  lower  low  water  below  mean  low  water  is 

or 

Gt  -  Mn  -  H^Q  -  ^  1.Q  p«  -  ^1°]'^  when  UWQ>LWQ. 

HWI  —  LWl  =  duration  of  rise, 
LWI  -  HWI  =  duration  of  fall, 

adding  12'»  25""  when  necessary  to  make  the  result  positive. 

Tropic  HHWI  +  tropic  LH  WI  +  tropic  LLWI  +  tropic  HLWI  =  2  (HWI  +  LWI) ;  and, 

less  accurately, 

Tropic  LHWI  =  2  U WI  -  tropic  HHWI, 

Tropic  HLWI  =  2  LWI  -  tropic  LLWI. 

The  heights  of  the  tide  are  all  referred  to  some  one  of  the  following  four  planes  of  refer- 
ence: Mean  low  water,  mean  low-water  springs,  mean  lower  low  water,  and  the  harmonic 
or  Indian  tide  plane.  The  definition  of  each  plane  as  used  in  these  tables  is  given  here  by 
an  expression  which  indicates  its  depression  in  feet  below  mean  sea  level. 

Mean  loic  water  =  :"   -,  where  Mn  is  the  mean  semidiurnal  range. 

Mean  low  water  springs  =  ^^,  where  Sg  is  the  mean  range  of  spring  tide. 

Mean  lower  low  icater  depends  upon  the  diurnal  inequalities  in  high  and  low  water,  and 
there  are  four  cases  considered : 

(1)  =  ^  +  LWQ  ^  .^(^^c-MjO',  ^hen  LWQ>HWQ,  and  exceeds,  Bay,  ^. 

(2)  =  3Gc  _  Mn  _  HWQ  _  -^(Gc-Mu)^,  ^^en  nWQ>LWQ,  and  exceeds,  aay,  ^. 

(3)  =  ^.°  +  ^y^^,  when  HWQ  and  LWQ  are  each  less  than  about  ^|°. 

(4)  =  .38  Gc  +  .28  Mj,  when  the  tide  is  chiefly  diurnal.    M2  is  defined  below. 

Harmonic  or  Indian  tide  plane  =  M2  +  S2  +  Ki  +  ()i,  feet  below  mean  sea  level,  where  the 
symbols  represent  the  amplitudes  or  semiranges  of  the  four  more  important  elements  or 
components  of  the  tide,  the  subscripts  showing  whether  there  are  one  or  two  maxima  in  a 
day.  M2  is  the  principal  lunar  semidiurnal  component,  82  is  the  principal  solar  semidiurnal, 
Ki  is  the  lunisolar  diurnal,  and  0|  is  the  lunar  diurnal  component.    See  §  7  and  Table  4. 

When  the  above  constants  for  a  station  are  not  known,  the  harmonic  or  Indian  tide  plane 

may  be  taken  as 

0.49  (spring  range  -|-  tropic  range  of  diurnal  wave). 

This  plane  was  adopted  by  the  Admiralty  as  being  a  convenient  means  of  expressing,  in 

the  harmonic  notation,  something  of  an  approximation  to  the  level  of  low-water  ordinary 

spring  tides;  but  wherever  there  is  a  large  diurnal  inequality  in  low  waters,  this  plane 

falls  considerably  below  the  true  mean  of  low-water  levels  at  spring  tides. 
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10.  Hie  effects  of  the  moouVs  parallax  and  phases  upon  the  times  and  heights  of  the  tides. 

The  tables  given  below  euable  one  to  approximately  take  account  of  the  eflfect  of  the 
moon's  distance  upon  the  range  of  tide,  and  also  the  variations  in  time  and  height  due  to 
the  relative  x)ositions  of  the  sun  and  moon. 

FACTOR  EXPRESSING  THE   EFFECT  OF  THE   MOON'S   PARALLAX  UPON  THE  MEAN  RANGE  OF  TIDE. 
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In  making  use  of  these  tables  for  prediction  purposes,  the  mean  range  (Mn)  should  be  first 
multiplied  by  the  factor  q  expressing  the  parallax  effect;  this  corrected  range  should  then  be 
used  in  ascertaining  the  variation  due  to  phase  in  the  lunitidal  interval  and  in  obtaining  the 
semirange  of  tide. 
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Ill  the  colamn  headed  <' Increase  in  lanitidal  intervals "  the  negative  valaes  are  often 
spoken  of  as  the  priming  and  the  positive  ones  as  the  lagging  of  the  tide. 

The  vulgar  establishment^  being  the  interval  at  '^fall  and  change,"  may  be  obtained  from 
the  mean  lunitidal  interval  by  entering  this  table  as  many  hoars  before  spring  tides  a«  are 
contained  in  the  age  of  the  phase  iueqnality,  §  8. 

11.  Tidal  currents. 

The  velocity  (drift)  of  a  current  is  the  rate  at  which  the  fluid  particles  move  horizontally. 
It  is  usually  expressed  in  knots,  i.  e.,  nautical  miles,  }>er  hour,  but  sometimes  in  feet  per 
second.  The  velocity  generally  differs  for  different  depths,  but  its  value  at  the  surface  may 
be  understood  unless  otherwise  specified.  The  velocity  of  propagation  of  the  tidal  wave  is 
many  times  greater  than  the  velocity  of  the  current,  and  the  two  must  not  be  confounded. 

The  direction  (set)  of  a  current  is  the  direction  or  point  of  the  compass  toward  which  the 
fluid  particles  move. 

Tbe  movement  of  the  fluid  in  one  direction,  usually  inland,  is  styled  ^oc7,  and  in  the 
opposite  direction,  ebb.  The  two  are  not  always  distinct,  and,  even  if  they  are,  it  is  not 
always  possible  to  know  which  movement  should  be  taken  for  tbe  flood  and  which  for  the  ebb. 

Slack  water  denotes  the  state  of  the  current  when  its  velocity  becomes  a  minimum. 

The  effect  of  the  tidal  wave  in  giving  rise  to  currents  may  be  seen  in  two  simple  cases : 

(1)  Where  there  is  a  small  tidal  basin  connected  with  the  sea  by  a  large  opening. 

(2)  Where  there  is  a  large  tidal  basin  connected  with  the  sea  by  a  very  small  opening. 
In  the  flrst  case  the  velocity  of  the  current  in  the  opening  will  have  its  maximum  value 

when  the  height  of  the  tide  within  is  changing  most  rapidly,  i.  e.,  at  a  time  about  midway 
between  high  and  low  water.  The  water  in  the  basin  keeps  at  approximately  the  same  levd 
as  that  of  the  water  outside.  Flood  corresponds  to  the  rising,  and  ebb  to  the  falling  tide 
within.    E.  g.  the  Golden  Gate,  Oal. 

In  the  second  case  the  velocity  of  the  current  in  the  opening  will  have  its  maximum  value 
when  it  is  high  water  or  low  water  without;  for  then  there  is  the  greatest  head  of  water  for 
X3roducing  motion.  Flood  begins  about  three  hours  after  low  water,  ebb  about  three  hours 
after  high  water,  and  slack  water  occurs  at  times  about  midway  between  the  tides. 

In  an  unobstructed  wave,  the  flood  velocity  is  a  maximum  at  about  the  time  of  high 
water,  and  the  ebb  velocity  becomes  a  maximum  near  the  time  of  low  water. 

In  a  stationary  wave,  the  slack  waters  arealmost  simultaneous  with  the  high  and  low  waters. 

In  some  bodies  of  water,  particularly  long  channels,  such  as  tidal  rivers,  the  directions 
of  the  currents  are  obviously  governed  by  the  trend  of  the  banks;  but  in  broader  bodies, 
especially  near  the  heads  of  gul&  and  bays,  the  directions  taken  by  the  particles  of  water  are 
not  easily  explained.  It  is  quite  common  in  such  cases  to  And  no  true  slack  water,  while  the 
direction  of  tbe  current  shifts  continually  with  the  varying  phases  of  the  tide. 
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E.  S.  Avery,  Prof.  William  Ferrel,  and  others;  particularly  1854,  1855, 1850,  1868, 1874, 1875, 
1876,  1878,  1883,  1804,  1897,  and  1900. 

Newton's  Principia,  BookI,Prop.LXVI;  Book  III, Props. XXIV,  XXXVI, and  XXXVII. 

Laplace's  Traits  de  Mecanique  Celeste,  Books  IV  and  XIII. 

Bibliograpbie  gen^rale  de  I'Astronomie,  Houzeau  and  Lancaster  [Brussels,  1882],  Vol.  II, 
contains  a  bibliography  of  all  papers  on  the  theory  of  tides  since  the  time  of  Newton. 

Descriptive  Catalogue  of  Publications  relating  to  the  United  States  Coast  and  Geodetic 
Survey,  1807  to  1896,  published  in  1898.    See  under  head  of  Physical  Hydrography. 

EXPLANATION  OF  TABLES. 
ON  THE  PREPARATION,  AEBANGEMENT,  AND  USE  OF  THESE  TIDE  TABLES. 

In  attempting  to  extend  the  tide  tables  to  all  waters,  the  Survey  has  utilized  information 
from  a  variety  of  foreign  sources.  The  chief  of  these  are :  The  Proceedings  of  the  Royal 
Society  of  London,  1.^85, 1889;  reports  on  the  operations  of  the  Survey  of  India  Department; 
the  British,  German,  French,  and  other  tide  tables;  observations  and  results  furnished  to' 
the  Survey  through  our  foreign  consulates;  observations  loaned  on  special  requests,  and 
voluntarycontributions  from  several  hydrographic  surveys.    See  acknowledgments  in  Preface. 

Table  i,  pages  44-322, — This  table  gives  full  predictions  (that  is,  tabulated  high  and  low 
waters)  for  seventy  stations.  They  Imve  been  made  by  means  of  the  Ferrel  tide-predicting 
machine  described  in  Appendix  10  of  the  Superintendent's  Report  for  1883.  The  harmonic 
constants  underlying  these  predictions  are  given  in  Table  4,  where  will  also  be  found  the 
lengths  of  the  series  of  observations  analyzed. 

A  note  at  the  bottom  of  each  page  shows  the  kind  of  time  used  and  the  plane  from  which 
the  heights  are  reckoned. 

For  convenience,  the  phases  of  the  moon,  together  with  the  times  of  its  extreme  distances 
and  declinations,  are  given  in  connection  with  the  calendar  of  each  station.  More  exact 
values  will  be  found  in  Tables  7  and  8. 

Table  2^  pages  323-327. — The  first  three  pages  of  this  table  afford  a  ready  means  of  find- 
ing the  approximate  height  of  the  tide  at*any  intermediate  time  between  high  and  low  water 
for  those  ports  on  the  Atlantic  coast  of  the  United  States  for  which  full  predictions  are 
given.  This  table  may  be  extend(»d  to  the  subordinate  stations  (given  in  Table  3)  referred 
to  these  principal  stations  by  multiplying  its  values  by  the  ratio  of  mean  ranges,  provided 
the  duration  of  ri^e  or  fall  is  sensibly  the  same  at  the  subordinate  as  at  the  principal  station. 
Tables  2A  and  2B  have  been  so  designated  in  order  to  avoid  changing  the  number  of  the 
tables  which  follow.  Table  2A  is  an  auxilary  table  by  means  of  which  Table  2B  may  be 
adapted  to  almost  any  kind  of  ti<le,  whether  semidiurnal  or  diurnal.  It  is  believed  that 
these  tables  will  be  found  more  satisfactory  than  any  general  tables  which  have  ever  been 
published  heretofore  for  finding  the  height  between  the  times  of  high  and  low  water. 

Table  5,  pages  328-435, — This  table  gives  the  following  items: 

First.  A  list  of  about  3,000  tidal  stations  arranged  in  geographic  order:  the  names  of 
the  seventy  stations  of  Table  1  are  printed  in  small  ca])itals. 

Second.  Their  approximate  geographic  position.  If  we  put  8  and  L  for  the  west 
longitudes  in  time  of  the  standard  time  and  local  meridians,  respectively,  the  correction  to 
change  standard  to  local  time  is 

and  the  correction  to  change  local  to  standard  time  is 

L--8, 

Third.  The  standard  or  principal  port  to  which  they  are  referred. 

Fourth.  Differences  and  ratios  to  be  applied  to  the  predicted  times  and  heights  of  the 
principal  port.  Table  1,  for  obtaining  the  tides  at  any  given  subordinate  port.  The  tides  so 
obtained  are  already  expressed  in  the  kind  of  time  given  in  connection  with  these  differences. 
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The  hi^b-water  time  iliflferenceR  were  computed  by  the  formula 

Difference  for  HW  ===  fHVVI),,-(HWIj,+^s;-iS;,+l^io  (L,,-X,)+n  (12*^ 2^^^ 

where  X^,  L,,  are  the  (west)  longitudes  iu  time  of  the  principal  and  subordinate  stations, 
respectively;  8,^  S,,  the  longitudes  in  time  of  the  time  meridians;  and  n  (12'»  25'")  sucli  a 
multiple  of  a  half  lunar  day  as  will  cause  the  diurnal  inequality  to  suit  the  subordinate 
station;  moreover,  it  has  been  so  taken  as  to  allow  for  the  change  in  date  which  occurs  in 
crossing  the  Pacific  Ocean.  The  <lifference  for  low  water  is  obtained  by  replacing  H  WI  by 
LWI.  When  the  principal  station  is  in  local  time,  tS,=sL,:  and  when  the  subordinate, 
S,,  =  L,,,  West  longitudes  are  reckoned  as  i)ositive  and  east  longitudes  as  negative.  If  the 
Russian  calendar  is  desired  for  Siberian  or  other  stations,  subtract  thirteen  days  from  the 
dates  given  by  application  of  the  differences. 

If  the  subordinate  station  is  properly  referred,  the  times  of  high  and  low  water  ought  to 
be  correctly  given  by  means  of  the  tidal  differences,  and  in  the  kind  of  time  indicated  iu 
these  columns,  without  regard  to  the  time  used  for  the  standard  port. 

The  differences  in  height  were  computed  by  the  formuhe 

Difference  for  H W=  [/)„  +  ^  (Mn)„]  -[D,+  i (Mn),] 
Difference  for  LW=[D„  -  i(Mn)„]-[D,  — 4(Mn),] 

where  D,  and  D,,  are  the  depressions  below  mean  sea  level  of  the  planes  of  reference  at  the 
standard  and  subordinate  ports,  respectively,  as  defined  on  page  22. 

The  heights  of  the  tides  are  referred  to  one  of  four  planes  of  reference:  Mean  low  water, 
average  daily  lower  low  water,  -Sw  water  springs,  and  the  harmonic  or  Indian  tide  plane,  §  9. 

The  differences  may  be  used  without  material  error  only  when  the  ratio  of  ranges  is  not 
far  from  unity.  The  heights  thus  obtained  are  reckoned  from  the  plane  of  reference  indicated 
in  the  differeilce  columns,  no  matter  what  plane  has  been  used  for  the  predictions  at  the 
standard  port.  The  approximate  depression  of  this  plane  below  mean  sea  level  is  given  on 
the  opposite  page,  in  the  third  column  from  the  last. 

In  no  case  should  the  height  differences  be  used,  except  for  very  rough  results,  where 
the  ratio  of  ranges  differs  as  much,  say,  as  25  per  cent  from  unity.  By  multiplying  the 
predicted  heights  of  high  and  low  waters  at  the  standard  port  by  the  ratio  of  ranges,  a  much 
better  estimation  of  the  heights  at  the  subordinate  station  can  always  be  obtained.  When 
the  ratios  are  used,  the  resulting  heights  will  be  reckoned  from  the  plane  of  reference  used 
for  the  standard  port,  and  its  relation  to  mean  sea  level  at  the  subordinate  port  can  be  found 
by  multiplying  the  corresponding  value  for  the  standard  port,  which  is  given  at  the  foot  of 
each  page  of  predictions,  by  the  ratio  of  ranges,  as  shown  in  the  example  beyond. 

Fifth.  Lunitidal  intervals,  mean  and  tropic.  See  §§  1,  8,  9,  and  10.  The  tropic  lunitidal 
intervals  marked  a  are  to  be  added  to  the  time  of  the  moon's  upper  transit  for  north  declina- 
tion, and  to  the  lower  transit  for  south  declination  of  the  moon;  those  intervals  marked  b 
are  to  be  added  to  the  time  of  the  mooii's  upper  transit  for  south  declination,  and  to  the  lower 
transit  for  north  declination  of  the  moon.  It  is  to  be  noted  that  the  values  given  are  for 
tropic  higher  high  and  lower  low  water,  and  not  for  the  tropic  lower  high  and  higher  low 
water.  To  obtain  such  an  interval  approximately,  change  the  letters  a  and  b  and  find  an 
interval  as  much  greater  than  the  mean  interval  as  the  given  tropic  interval  is  less.  (See 
l)age  22.) 

Sixth.  Ranges  of  tide:  Mean,  spring,  neap,  and  great  tropic.  See  §§  8, 9,  and  10.  In  some 
localities  the  tide  is  chiefly  diurnal — that  is,  usually  only  one  high  and  one  low  water  occur 
in  twenty- four  hours;  for  such  places  the  columns  for  mean  intervals  and  ranges  are  either 
left  vacant,  or  else  the  given  values  have  been  inclosed  in  brackets.  These  bracketed  values 
are  for  the  semidiurnal  part  of  the  tide,  and  generally  occur  in  nature  only  for  a  day  or  two 
while  the  moon  is  near  the  equator. 

Seventh.  Tropic  diurnal  inequalities  in  height.     See  §  8. 
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Eighth.  Tropic  range  and  interval  of  the  diurnal  portion  of  the  tide.  The  interval  is 
reckoned  from  an  upper  north  or  a  lower  south  transit.  It  is  hoped  that  the  interval  column, 
now  largely  vacant,  may  eventually  be  filled  out,  thus  enabling  one  to  trace  the  progress  of 
the  diurnal  wave  over  the  earth's  surface. 

Ninth.  The  position  of  the  plane  of  predictions  and  of  the  tropic  lower  low  water  with 
respect  to  mean  sea  level.  The  former  is  of  use  in  comparisons  between  observations  and  the 
predictions  which  are  obtained  by  applying  the  differences  for  heights,  as  the  local  mean  sea 
level  can  be  approximately  determined  from  a  few  readings  of  the  tide  stai}*.  The  latter,  in 
connection  with  the  data  given  in  the  other  columns,  enables  one  to  construct  a  type  curve 
for  the  locality  similar  to  that  given  in  paragraph  8. 

Tenth.  The  variation  of  the  compass  for  the  year  1903. 

Items  here  numbered  five  to  nine  (i.  e.,  the  right-hand  page  of  Table  3)  are  intended  for 
such  nonharmonic  quantities  as  best  describe  the  tide,  showing  its  character,  magnitude, 
relation  to  the  moon's  transits  and  to  mean  sea  level.  See  Fig.  2,  §  8.  The  tidal  dififerences 
and  ratios  are  dependent  upon  these  quantities. 

This  table  is  at  [iresent  very  imperfect,  tawing  to  a  want  of  properly  distributed  observa- 
tions upon  which  to  base  conclusions  and  to  a  want  of  time  in  which  to  utilize  the  observations 
already  at  hand.  Improved  values  will  be  substituted  from  year  to  year  wherever  the  present 
ones  may  prove  to  be  erroneous,  and  all  persons  are  urged  to  send  information  for  correcting 
these  Tide  Tables  to  the  Superintendent,  Coast  and  Geodetic  Survey,  Washington,  D.  C, 
U.  S.  A. 

Table  4,  pages  436-439. — This  table  gives  the  amplitudes  and  epochs  of  the  harmonic 
constants  used  in  making  the  predictions  for  the  principal  tidal  stations,  together  with  the 
lengths  of  the  series  of  observations  used  in  their  determination  and  the  sources  from  which 
they  were  obtained. 

Table  J,  pages  440-441, — This  table  gives  the  variations  in  mean  sea  level  due  to  the 
annual  and  semiannual  components  for  such  of  the  ports  for  which  full  predictions  are  given 
as  our  information  i)erniits.    This  table  gives  the  value  of 

Sa  cos  (/t— SaO)  +  Ssa  cos  (2A— Ssa^) 

or  the  height  of  the  mean  sea  level  at  any  time  above  the  mean  sea  level  for  the  year;  h  is 
the  mean  longitude  of  tiie  sun  =  (H)^xd*^y  o^  year— 80^;  Sa,  Sa^  are  the  amplitude  and 
epoch  of  the  annual  component,  and  Ssa,  Ssa^  the  same  for  the  semiannual  component,  the 
values  of  which  are  given  in  Table  4. 

The  heights  in  these  Tide  Tables  have  been  reckoned  from  some  mean  plane  which  is 
regarded  as  fixed  throughout  the  year,  but  the  changes  in  surface  level  due  to  season  of  the 
year  arising  from  meteorological  causes  arc  given  in  Table  5  for  the  first  and  sixteenth  of 
each  month.  For  instance,  at  St.  Johns,  Newfoundland,  from  November  to  February  the  sea 
is  above  its  mean  level,  and  from  April  to  September  it  is  below  its  mean  for  the  whole  year. 

Table  5,  pages  443-443,  gives  the  Greenwich  mean  civil  time  of  the  transit  of  the  moon 
across  the  meridian  of  Greenwich,  together  with  the  equation  of  time  for  Greenwich  apparent 
noon. 

To  adapt  this  table  to  the  local  time  of  another  meridian,  add  2.1  minutes  (or  more 
accurately,  the  tabular  hourly  difference)  for  each  hour  or  15^  of  west  longitude,  and  subtract 
the  same  for  east  longitude.  To  convert  this  result  into  standard  time,  add  L^S,  or  to 
express  the  result  directly  in  standard  time,  add 

1.035  X-^ 

where  L  and  8  are  the  west  longitudes  in  time  of  the  local  meridian  and  of  the  time  meridian, 
respectively. 

Tables  7  and  8,  page  444,  give  the  Greenwich  mean  civil  times  of  the  moon's  phases, 
extreme  distances,  and  declinations.    To  adapt  these  tables  to  any  other  meridian  than  that 
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of  Greenwich,  8tibtr€t€t  the  longitade  in  time  when  it  is  icestj  and  add  it  when  east    To  express 
the  result  in  standard  time,  Sj  subtract  S  hours  from  the  tabular  values. 

Table  9,  pagea  445-^0:2. — This  table  gives  the  mean  local  civil  time  of  the  rising  and  setting 
of  the  sun's  upper  limb  for  every  fifth  day  of  the  year  1903,  and  practically  for  all  latitudes 
from  the  equator  to  either  pole.  The  observer's  eye  is  supposed  to  be  15  feet  above  the  sea 
level  or  above  the  plane  of  land.  Whenever  the  sunlight  exceeds  twenty-four  hours,  the 
limiting  dates  are  given  between  which  any  portion  of  the  sun,  however  small,  remains  visible; 
and  the  corresponding  dates  are  also  given  whenever  the  sun  becomes  entirely  invisible  for 
more  than  twenty-four  hours.  The  table  was  computed  by  applying  the  equation  of  time  to 
the  hour  angle  given  by  the  formula 

cos  ^^c<>s:-8>n<y>8^P<y^ cos  :  sec  cpsea^^  tan  (/>  tan  6, 

cos  (p  COS  ^ 


in  which 


where 


t  s  the  hour  angle  of  the  sun ; 
gj  =  the  latitude  of  the  station; 
6  =  the  sun's  declination ; 

C  =  the  sun's  zenith  distance  =  90o  54'  35"  =  90o  +  r-h«— ;r  +  (f. 


r  =  the  refraction  in  the  horizon  =  34'  54" 

s  =  the  sun's  semidiameter  =  16  02 

71  =  the  sun's  horizontal  parallax  =    0  00 

d  =s  the  dip  of  the  horizon  for  a  height  of  15  feet  =   3  48 

The  duration  of  sunlight  may  be  found  by  adding  12^  to  the  time  of  setting  and  sub- 
tracting the  time  of  rising  from  the  sum.  The  diU'erence  in  the  duration  of  sunlight  for  the 
forenoon  and  afternoon  of  the  same  day,  which  sometimes  amounts  to  more  than  half  an  hour, 
is  twice  the  equation  of  time,  slightly  modified  by  the  sun's  motion  in  declination  between 
rising  and  setting. 

The  table  has  been  computed  for  the  meridian  of  Greenwich.  The  correction  for  change 
of  longitude  is  a  variable  one,  which  attains  its  maximum  at  each  equinox  and  becomes  zero 
at  each  solstice.  The  magnitude  of  its  maximum  depends  upon  the  latitude,  but  does  not 
amount  to  a  whole  minute  until  one  passes  the  fiftieth  parallel  of  latitude  at  its  intersection 
with  the  one  hundred  and  eightieth  meridian  from  Greenwich.  Hence  the  table  can  be 
used  for  the  whole  earth,  for  all  usual  latitudes,  but  to  the  westward  of  the  line  where 
the  day  changes  on  crossing  the  Pacific  Ocean  the  dates  given  in  the  table  should  be 
increased  by  one  day.  Wherever  standard  time  is  used  the  given  values  must  be  corrected 
by  the  difference  of  longitude  in  time  between  the  station  and  its  standard  meridian. 

The  sun's  zenith  distance,  C  =  90^  54'  35",  was  taken  as  constant,  for  the  variation  of 
refraction  in  the  horizon  is  the  only  element  which  might  produce  a  sensible  change  in  the 
time  of  rising  or  setting,  and  it  is  impossible  to  estimate  these  variations  in  advance. 
Fortunately,  however,  there  will  rarely  be  any  material  error  in  the  table  from  this  source, 
for  even  under  the  most  extreme  changes  in  atmospheric  temperature  and  pressure,  refraction 
in  the  horizon  can  not  vary  more  than  about  8'  on  either  side  of  its  mean  value,  which  at  the 
time  of  the  local  summer  solstice,  when  its  greatest  i)ossible  effect  is  produced,  would  make 
only  a  few  seconds'  difference  in  time  of  rising  or  setting  near  the  equator,  the  correction 
becoming  a  whole  minute  in  latitude  48^,  two  minutes  in  latitude  61^,  and  in  higher  latitudes 
the  effect  rapidly  increases  as  the  pole  is  approached.  Hence,  as  the  usual  variations  in 
refraction  are  much  less  than  the  above,  it  is  believed  that  the  table  will  generally  be  found 
correct  to  the  nearest  minute  fur  all  usual  latitudes,  but  may  occasionally  be  out  from  three 
to  five  minutes  or  more  in  very  high  latitudes. 

Table  10,  pages  463-490. — This  table  gives  the  direction  and  velocity  of  the  current  at 
certain  stations  on  the  Atlantic  coast  of  the  United  States  for  three  hours  before  and  three 
hours  after  high  anil  low  water.     Two  current  diagrams  have  been  prepared  in  the  Tidal 
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Division  of  this  Office,  showing  the  currents  in  New  York  Harbor  and  approaches.  The 
predicted  times  of  every  slack  water  in  the  year  1903  are  given  for  Seymour  Narrows,  B.  C, 
and  Sergius  Narrows,  Alaska.  Some  brief  notes  are  also  added  in  regard  to  the  times  of 
slack  current  at  a  few  other  places  on  the  Pacific  coast.    See  examples  4-7,  pages  34-36. 

examples  of  the  use  of  tables. 
Tables  1  and  3. 

Example  1. — ^Find  the  times  and  heights  of  high  and  low  waters  at  Pulpit  Harbor,  Me., 
August  9, 1903. 

For  the  State  of  Maine  the  index  refers  to  page  336,  indicating  the  beginning  of  the 
portion  of  Table  3  in  which  Pulpit  Harbor  is  found  in  its  geographic  sequence.  The  standard 
port  for  reference  is  there  seen  to  be  Boston,  page  61. 


Page   63.  First  LW  at  Boston,  August  9. 1903. 
Page  338.  LW  differences  for  Pulpit  Harbor  . . 


First  LW  at  Pulpit  Harbor,  August  9, 1903. 


Page   63.  First  HVV  at  Boston,  August 9, 1903 
Page  338.  HW  differences  for  Pulpit  Harbor  . 


First  HW  at  Pnlpit  Harbor,  August  9, 1903 


Page    63.  Second  LW  at  Boston,  August  9, 1903. 


Page  338.  LW  differences  for  Pulpit  Harbor 

Second  LW  at  Pulpit  Harbor,  August  10, 1903. 


Page    63.  First  HW  at  Boston,  August  9, 1903. 
Page  338.  HW  differeuees  for  Pulpit  Harbor  .. 


Second  HW  at  Pulpit  Harbor,  August  9, 1903. 


Standanl  thiie. 

Height. 

h. 

5 

0 

m. 
57  1 
36 

Feet. 
-  0.2 
0.0 

5 

21 

—  0.2 

12 
—  0 

05 
33  , 

9.0 
-f  0.3 

11 

32 

9.3 

18 
-0 

^ 

+  0.5 
0.0 

17 

35 

-f  0.5 

0 
—  0 

18 
33 

9.6 
+  0.3 

23 

45 

1 

1 

9.9 

0^  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.),  all  greater 
are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon ;  for  instance, 
23"  45'"  is  11"  45™  p.  m. 

If,  for  any  reason,  local  time  is  desired,  it  may  be  obtained  from  the  column  of  Table  3 
headed  ^^ Longitude  in  time"  by  subtracting  this  longitude  for  the  station  from  the  standard 
time  meridian  and  applying  this  difference,  according  to  sign,  to  the  predictions  given  by 
these  tables.  For  instance,  the  standard  time  meridian  at  Pulpit  Harbor  is  5",  and  the 
local  longitude  is  4^*  36"';  hence  5''  — 4"  36'"  =  +  24'"  is  the  correction  to  change  standard 
to  local  time  at  Pulpit  Harbor.  But  it  must  be  borne  in  mind  that  local,  time  is  rarely  used 
in  the  United  States. 

Bough  predictions  without  the  use  of  Table  1. — At  this  station  the  diurnal  and  phase 
inequalities  being  comparatively  small,  the  approximate  times  of  the  tides  may  be  obtained 
by  adding  the  lunitidal  intervals,  Table  3,  line  24,  page  339,  to  the  moon's  local  transits,  but 
for  convenience  Greenwich  transits,  Table  6,  will  be  used  directly,  and  the  lunitidal  inter- 
vals adapted  to  them  by  adding,  once  for  all, 

l.OSoL—S. 

(See  *•  Explanation  of  tables,"  page  27.)    For  Pulpit  Harbor  this  is 

(1.035  x4".6)—5'^  =  --0".24  =  - 14'". 
.  •  .  Adapted  HWI  =  11»'    02'"  — 14"'  =  10'>  48'", 
Adapted  LWI=   4"    49-^'  — 14'"=  4"  35"\ 
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h,     M. 

Paffe441.  Moon's  transits,  August  9,1903 0    29 

AdaptedHWI i    10    48 


(12    51) 
10    48 


I 


Standard  times  of  H W's,  August  9..  1903 ;     11    17 


23    39    I 


Page  441.  Moon's  transits,  August  9,  1903 0    29    !      (12    51) 

AdaptedLWI 4    35    '  4    85 


Standard  times  of  L\V*s,  August  9, 1903 '      5    04 


17    26 


From  Table  3  (pp.  338-339,  line  24)  we  find  Mu=9.9  feet,  and  that  the  plane  of  reference 
is  mean  low  water.    The  time  and  height  of  tides,  August  9,  thus  roughly  predicted,  would  be 

5:04        11:17        17:26        23:39  (a) 

0.0  9.9  0.0  9.9 

From  Table  7  we  find,  after  correcting  for  longitude,  that  the  moon  is  in  apogee  August 
6^  18'*.  Assuming  about  two  days  to  be  the  age  of  the  parallax  effect,  the  mean  time  of  apogean 
tides  would  be  about  August  8"^  18^* ;  hence  the  mean  time  of  tides  of  August  9  is  about  one  day 
after  apogean  tides.    From  Table  of  Parallax  Effect,  page  23,  we  find  factor  g=0.86,  and  hence 

the  range  of  tide=.86  x  9.9=8.5  feet    The  correction  to  HW  is  therefore^'^-~^'?=:  —0.7,  and  U* 


L\V  is--^: 


8.5 


=+0.7.    The  time  of  tide  as  predicted  above  remains  practically  unchanged 


for  variations  in  parallax,  this  being  approximately  accounted  for  in  the  time  of  transit. 
Correcting  (a)  for  parallax  effect,  we  have 

5 :04        11  :17         17  :26        23  :39  {b) 

0.7  9.2  0.7     .         9.2 

From  Table  7  it  is  seen,  after  correcting  for  longitude,  that  full  moon  occurs  August 
8^  4**,  which  time  increased  by  1'^  12^',  the  assumed  age  of  the  phase  inequality,  gives  August 
9<^  10^  as  the  time  of  spring  tides.  The  times  predicted  above  are  respectively  about  11**  and 
5^'  before,  and  1"  and  8»»  after  spring  tides.    Table  3  (p.  330,  line  24)  gives  (Sg-Np)=3.1 

feet;  therefore,  in  the  Table  of  Phase  Effects,  page  23,  ^^"^^=0.36,  andj?  (Sg-Np)=3.13 

feet,  and  the  table  gives  the  following  corrections  to  time  and  height: 

+0  :03         +0  :02  0  :00         -0  :02 

-0.7  4-0.7  -0.7  +0.7 

Applying  these  corrections  to  the  predictions  {b)  we  have 


5:07 
0.0 


11  :19 
9.9 


17  :26 
0.0 


23:37 
9.9 


(0) 


From  Table  8  it  is  seen,  after  correcting  for  longitude,  that  the  moon  is  in  maximum 
declination  south,  August  4'^  5^,  and  on  the  equator  August  11*^  19%  which  times,  increased 
by  one  day,  the  assumed  age  of  the  declinational  effect,  give  the  times  of  maximum  and  zero 
diurnal  inequalities  as  August  5  and  13,  respectively.  The  tides  of  August  9  are  about 
one-half  of  the  time  between  the  two,  and  hence  contains  approximately  0.7  of  the  maximum 
inequalities,  which  may  be  taken  to  vary  as  a  scale  of  cosines  do.  From  Table  3,  page  339, 
line  24,  we  find 

(HHWI-HWI)  0.7=-C"'x0.7=-4«",        J  (HWQ)  0.7=J  (1.3x0.7)=0.5  feet, 
(LLWI-LWI)  0.7=8"' x0.7=6'«,        i  (LWQ)  0.7=A  (1.0x0.7)=0.3  feet; 

also  from  the  marking  a  and  b  of  the  tropic  intervals  (see  page  26),  HHW  follows  a  lower 
and  LLW  an  upper  transit  of  the  moon  with  south  declination,  hence  the  first  LW  is  a  lower 
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low  and  the  first  HW  a  lower  bigli;  and  from  the  relation  of  the  tropic  intervalB  given  in 
paragraph  9  the  above  corrections  for  declinational  effect  become 


+0:0G 
-0.? 


+0:04 
-0.5 


■0:06 
+0.3 


-0:04 
+0.5 


Applying  these  corrections  to  (c)  we  have  for  the  time  and  height  of  tides  August  9 


5:13 
-0.3 


11:23 
9.4 


17  :20 
+0.3 


23  :33 
10.4 


id) 


The  above  example  is  given  for  the  purpose  of  illustrating  the  use  of  certain  tables  which, 
with  a  table  of  the  moon's  transits,  furnisli  a  ready  means  fur  making  approximate  predictions 
for  any  year.  For  the  year  of  the  tide  tables  the  method  is  not  reconunended,  the  preceding 
or  followiug  being  easier  of  application  and  generally  more  exact.  The  ages  qf  the  phase, 
parallax  and  diurnal  inequalities  as  here  used  are  only  approximate  values,  but  these  may 
be  used  for  most  places  along  the  Atlantic  coast  of  the  United  States.  Closer  estimates  of 
their  values  may  be  obtained  by  means  of  formulae  on  page  20,  taken  in  connection  with 
Table  4.  The  harmonic  constants  for  one  or  more  neighboring  principal  ports  should  be  used 
for  this  purpose. 

Example  ^. — Find  the  times  and  heights  of  high  and  low  waters  at  Mare  Island  Light, 
California,  January  27,  1903. 

For  the  State  of  California  the  index  refers  to  page  374,  indicating  the  beginning  of  the 
portion  of  Table  3  in  which  Mare  Island  Light  is  found  in  its  geographic  sequence.  The 
standard  port  for  reference  is  there  seen  to  be  San  Francisco  Entrance,  page  145. 


StaDtlard  time.         Height. 


I  h.  m. 
Page  145.  Second  HW  at  San  Francisco,  January  26, 1903. .  23  49 
Page  376.  HW  difference  for  Mare  Island  Light +1    50 


First  HW  at  Mare  Island  Light,  January  27, 1903.. 

Page  145.  First  LW  at  San  Francisco,  January  27, 1903  . . 
Page  376.  LW  difference  for  Mare  Island  Light 


1    39 


feet. 
4.8 
ratio  1. 27 


6.1 


4    20 

-f2    11 


2.9 
ratio  l!  27 


First  LW  at  Mare  Island  Light,  January  27, 1903  . . . 


6    31 


3.7 


Page  145.  First  HW  at  San  Francisco,  January  27, 1903 ....  10    2.3 

Page  376.  H W  difference  for  Mare  Island  Light +1    50 


Second  HW  at  Mare  Island  Light,  January  27, 1903..         12    15 


Page  145.  Second  LW  at  San  Francisco,  January  27, 1903  ..         17    05 
Page  376.  LW  difference  for  Mare  Island  Light +2    11 


Second  LW  at  Mare  Island  Light,  January  27, 1903 . .         19    16 


5.4 
ratio  1. 27 

6.9 

ratio  1.27 
-0.4 


The  ratio  is  used  instead  of  the  height  differences  (see  Table  3  and  page  26)  because  the 
range  of  tide  at  Mare  Island  Light  differs  considerably  (viz,  27  per  cent)  from  the  range  at 
San  Francisco. 

A  more  accurate  method  for  determining  the  height  of  the  tide  at  a  secondary  station. — It 
often  happens  that  the  ratio  of  ranges  of  the  diurnal  wave  for  the  principal  and  subordinate 
stations  is  not  equal  to  the  ratio  of  their  mean  ranges.  This  implies  that  the  types  of  the 
tides  at  the  two  places  are  not  exactly  similar.  The  following  method,  which  is  somewhat 
more  elaborate  than  the  one  just  exemplified,  should  be  used  if  more  carefully  predicted 
heights  are  required : 


32 


INTRODUCTION. 


(a)  FiDd  the  times  of  the  required  tides  as  in  the  above  example,  and  then  copy  the 
heights  from  the  predictions  lor  the  standard  port,  beginning  and  ending  so  as  to  include  at 
each  end  one  high  and  one  low  water  before  and  after  the  required  heights;  for  distinction 
these  extra  heights  m^iy  be  inclosed  in  brackets. 

(b)  From  Table  3  take  out  the  following  quantities,  the  notation  used  here  being 
temporary : 

r2=the  ratio  of  ranges. 
_  tropic  range  diurnal  wave  secondary  station. 
*~  tropic  range  diurnal  wave  primary  station. 

i>/= depression  below  mean  sea  level  of  reference  plane  at  the  standard  i>ort. 
i>/^=:depression  below  mean  sea  level  of  reference  plane  at  the  subordinate  port. 

(c)  The  high  and  low  water  inequalities  (HWQ),  (LWQ),  given  in  Table  3,  are  for  the 
tropic  tides,  and  will  not  apply  to  other  tides.  To  find  the  high-water  inequality  (HW  ineq.) 
for  any  high  water  take  the  mean  difference  between  its  height  and  that  of  the  preceding  and 
following  high  waters  of  (a),  and  then  multiply  it  by  ^  (r2 — ri)  of  (b);  the  low-water  inequality 
(LW  ineq.)  is  found  in  a  similar  manner,  and  multiplied  by  the  same  factor.  The  inequality 
obtained  by  comparing  a  higher  high  water  with  the  lower  high  waters  on  either  side  of  it 
may  be  marked  (HW  ineq.).,  and  the  inequality  of  which  the  lower  high  water  is  the  middle 
height  may  be  marked  (HW  ineq.)),.  Similarly  the  low- water  inequalities  are  designated 
(LW  ineq.)a,  and  (LW  ineq.)i„  for  the  lower  low  waters  and  higher  low  waters,  respectively. 

(d)  The  required  heights  are  then  given  by  the  following  equations,  where  single  sub- 
scripts refer  to  heights  at  the  standard  and  double  subscripts  to  heights  at  the  subordinate 
or  required  station : 

(HHW)„=[(HHW),-i),]r2-(HWineq.).-hl>,, 
(LHW),,  =f(LHW),-D,]r2+(HW  meq.)y,+D„ 
(LLW)„  =[(LLW),  -D,lr2+(LW  ineq.)^+i)„ 
(HLW),,=[(HLW),  -D,jr2-(LW^  ineq.)u+I>„ 

Applying  the  above  to  the  given  example  for  Mare  Island  Light,  the  computation  is  as 
follows : 

(aj  The  heights  from  page  145,  for  San  Francisco  Entrance,  are: 

Jan.  26, 1903,  [5.5  -0.3]  4.8 

Jan.  27,  1903,  2.9  5.4  -0.3  — 
Jan.  28, 1903,  [4.9  2.9] 

(h,)  The  ratio  of  ranges  is  given  on  page  37G,  line  34,  as  rj  =  1.27;  to  find  r^,  observe 

on  page  377,  line  34,  that  the  tropic  range  diurnal  wave  for  Mare  Island  is  4.5,  and  line  6, 

4  5 
page  377,  for  San  Francisco  Entrance,  the  corresjionding  value  is  4.0,  hence  ri  =    '    =  1.12; 

4.0 

on  the  same  lines  we  find  J),  =  3.2,  and  D,,  =3.8.  Of  the  unbracketed  heights,  4.8  is  the 
LH  W,  2.9  the  HLW' ,  5.4  the  H  HW,  and  -0.3  the  LLW.  Taking  the  mean  of  the  differences 
between  each  of  these  and  the  preceding  and  following  tide  of  same  phase,  we  obtain  the 
inequalities  as  shown  below. 

(c,)  The  high- water  inequalities  are: 


6.5-4.8  =0.7  for  LHW 
5.4-4.8=0^  for  LHW 

Mean      =0.65  for  LHW 
Factor   =  jm=^i  (rj-r,) 
Product=0.0     =(HW  ineq.)b 


5.4-4.8  =0.6  for  HHW 
5.4-4.9  =0.5  for  HHW 

Mean      =0.55  for  HHW 
Factor   =  .075  =i  (ra- rO 
Prodiict=(K(r~  =(HW  ineq.)^, 
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The  low- water  inequalities  are: 


2.9 -(-0.3): 
2.9-(-0.3}: 
Mean 


3.2  for  HLW 
:3^  for  HLW 
=3.20  for  HLW 
=  .075=i  (Fj-r,) 


Factor         = 

Product       =0.2    =(LW  ineq.)b 


2.9- (-0.3): 
2.9 -(-0.3): 
Mean 
Factor 
Product 


=3.2  for  LLW 
3^  for  LLW 
=3.20  for  LLW 

=  .075=^  (r2-ri) 
=0.2     =(LW  ineq.). 


{df)  The  required  heights  at  Mare  Island  Light  are  therefore: 


(LHW)„ 
(HLW),, 

(HHW)„: 

(LLW),,  : 


;     (4.8—3.2)  X  1.27+0.0+3.8: 

;     (2.9-3.2)  X  1.27-0.2+3.8: 

(6.4-3.2)  X  1.27-0.0+3.8: 

,(_0.3-3.2)x  1.27+0.2+3.8: 


2.0+3.8= 
0.4+3.6= 
2.8+3.8= 
4.4+4.0= 


6.8  feet. 

«5.^  leet. 

6.6  feet. 

-0.4  feet. 


The  heights  by  this  process  are  reckoned  from  the  plane  given  at  the  head  of  the  col- 
umns of  differences  for  heights  in  Table  3,  which  in  this  case  is  the  mean  of  the  lower  Iqw 
waters.  In  Table  6  are  given  the  variations  of  mean  sea  level  at  many  of  the  principal  ports, 
trom  which  one  may  roughly  estimate  the  correction  due  to  season  of  the  year  at  the  subor- 
dinate port.  For  the  above  example  this  correction  happens  to  be  nearly  zero,  but  when  it 
becomes  significant  it  affects  all  heights  alike.  • 

Rough  predictions  without  the  use  of  Table  1. — At  this  station  the  diurnal  inequality  is 
large,  especially  when  the  moon  is  far  from  the  equator,  as  it  is  upon  January  27, 1903.  For 
such  dates  the  times  of  tide  become  approximately  known  by  adding  the  tropic  intervals, 
properly  adapted,  as  in  example  1,  to  the  Greenwich  transits.  Table  6. 

A.  fn.     li. 

Adapted  tropic  HH  WI  =  0  10  +  0 

Adapted  tropic  LLWI  =  7  29  +  0 

Adapted  HWI  =  1  05  +  0 

Adapted  LWI  =  7  15  +  0 

Adapted  tropic  LH WI =2x1  31  —  0 

Adapted  tropic  HLWI =2x7  41  —  7 


m.  A. 

m. 

26—0 

366 

26  =  7 

555 

26—1 

31 

26=7 

41 

36  —  2 

26a 

55  —  7 

27a 

Page  440.  Moon's  transits,  January  26,  27,  1903 
Adapted  tropic  HWPs , 

Standard  time  of  HWs,  January  27,  1903 

Page  440.  Moon's  transits,  Jannary  26, 27,  1903  , 
Adapted  tropic  LWPs 

Standard  time  of  LW's,  Jannary  27,  1903. 


h,    m. 
(22    50) 
2    26a 


A.    m. 
11    13 
0    365 


1    16 


11    49 


22    50 
7     17a 


11    13 
7    55& 


6    07 


19    08 


Table  3,  page  377,  line  34,  gives  1.7  and  4.1  feet  for  the  tropic  diurnal  inequality  in  HW 
and  LW,  respectively,  and  4.7  feet  for  mean  range.  Consequently  the  higher  high  water 
should  be  about  one- half  the  tropic  diurnal  inequality  higher  than  mean  HW,  and  the  lower 
high  water  as  much  lower.  So  for  the  low  waters.  The  heights  of  the  four  tides  referred  to 
mean  low  water  are: 


24862—02- 


HHW 

LHW: 

HLW 
LLW 


Ft,  Ft. 
4.7  +  0.8: 
4.7—0.8: 

:      0  +  2.0: 
0  —  2.0: 


Ft. 
5.5, 

:         3.9, 
:        2.0, 

—  2.0 
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The  predictious  obtained  from  Table  1  are  referred  to  the  mean  of  the  lower  low  waters, 

which  is,  by  §  9, 

4.1  ,    1  r7.6— 4.71-     , . 

feet  below  mean  low  water.    The  heij^hts  just  obtained  are,  when  referred  to  this  plane  and 
arranged  in  the  order  of  occurrence, 

LHW  =  5.4  feet,  HLW  =  3.5  feet,  HHW==7.0  feet,  LLW  =— 0.5  foot. 

Example  3. — Find  the  times  and  heights  of  high  and  low  water  at  Shibayama,  Japan, 
January  22, 1903. 

For  Japan  the  index  refers  to  page  390,  indicating  the  beginning  of  the  portion  of  Table 
3  in  wliich  Shibayama  is  found  in  its  geographic  sequence.  The  standard  port  for  reference 
is  there  seen  to  be  San  Francisco  Entrance,  page  146. 


1 

iStaudard  time. 

Height. 

Page  145.  Second  LW  at  San  Francisco,  January  22, 1903 

Paire  892.  LiW  difference  for  Shibavama -. 

h. 

13 

9 

1 

m. 

52 

53 

ratio 

Feet, 

0.7 
0.13 

First  L W  at  Shibayama,  January  22,  1903 

Page  145.  Second  HW  at  San  Francisco,  January  22, 1903 

Paire  392.  HW  difference  for  Shibayama 

3 

59  1 

0.1      1 

20 
—10 

40 
17 

ratio 

4.0 
0.13 

First  HW  at  Shibayama.  January  22,  1903 

10 

23 

0.5 

Page  145.  First  LW  at  San  Francisco,  January  23, 1903 

Pasre  392,  LW  difference  for  Shibayama 

1 
—  9 

09 
53 

ratio 

2.7      1 

0.13  : 

Second  LW  at  Shibayama.  January  22. 1903 

) 

15 

16 

0.4 

Page  145.  First  HW  at  San  Francisco,  January  23, 1903 

Pace  392.  H  W  difference  for  Shibayama .' 

7 

—10 

38 
17  ' 

ratio 

5.5      ' 
0.13 

Second  H W  at  Shibayama.  January  22. 1903  ..--.. 

21 

21 

I 

0.7      1 

1 

These  predictions  for  Shibayama  are  in  Cosmopolitan  or  Standard  time  of  the  one  hundred 
and  thirty- fifth  meridian  east,  and  the  date  reijaires  no  alteration  because  the  one  station  is 
east  of  the  day  line  and  the  other  is  west.  In  predicting  tides  from  the  moon's  transits  (see 
examples  1,  2),  S  and  L  for  Shibayama  become  negative — i.  e.,  they  are  reckoned  eastward; 
if  taken  otherwise,  the  change  of  date  introduced  by  going  westward  from  Greenwich  to 
Shibayama  would  have  to  be  allowed  for. 

The  heights  are  reckoned  from  the  plane  of  mean  lower  low  water,  because  they  are 
proportional  to  those  at  San  Francisco. 

It  may  be  noted  that  wherever  height  difterences  are  used  the  heights  obtained  are 
supposed  to  be  referred  to  the  plane  of  reference  given  in  the  columns  of  height  differences, 
Table  3 ;  but  when  ratios  are  used  the  plane  of  reference  at  the  subordinate  station  has  the 
same  definition  with  respect  to  the  tides  as  has  the  plane  used  at  the  principal  station. 

CURRENT  TABLES, 

Example  4. — Find  the  direction  and  velocity  of  the  current  in  Ship  Channel,  0.5  mile  W. 
from  Bird  Island  Flats  Spindle,  Boston  Harbor,  at  noon,  June  9,  1903. 

From  the  current  table,  page  464,  we  find  that  the  currents  in  this  vicinity  are  referred 
to  the  tides  at  Boston,  the  predictions  for  which  begin  on  page  61. 

Upon  referring  to  these  predictions  it  is  seen  that  noon,  June  9,  is  about  one  hour  after 
Boston  high  water.  The  current  table,  for  station  (5),  page  464,  shows  that  at  such  a  time 
the  direction  of  the  current  is  S.  40^  E.,  and  that  its  velocity  is  0.3  knot. 
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Example  5. — Find  the  times  of  slack  water  aud  of  strength  of  current  at  the  Narrows, 
New  York  Harbor,  June  3, 1903. 

To  find  the  times  of  slack  with  regard  to  high  or  low  water,  observe  where  the  current 
t^ible,  for  station  (2),  p  \ge  471,  shows  a  sudden  change  of  direction,  which  is  between  1  and  2 
hours  after  HW,  and  2  and  3  hours  after  LW  at  New  York.  In  the  first  instance  the  veloci- 
ties are  0.1  and  0.6  knot,  which  are  to  each  other  as  1  to  6,  so  that  if  the  60  minutes  between  1 
and  2  hours  are  divided  into  1+6=7  parts,  one  of  these  parts,  or  about  nine  minutes,  is  the 
time  elapsing  to  the  middle  of  the  slack.  This  slack  occurs,  therefore,  at  1^  09'"  after  HW, 
which  shows  that  it  is  the  slack  before  ebb.  Near  the  second  slack  the  velocities  are  as  2  to 
6,  so  that  if  60  minutes  are  divided  into  2-|-6=8  parts,  two  of  these,  or  15  minutes,  represents 
the  time  in  excess  of  2  hours  after  LW  to  the  slack  before  flood,  which  occurs,  therefore,  at 
2»- 15«"  after  LW. 

To  find  the  times  of  strength  of  flood  or  ebb  with  regard  to  high  or  low  water  is  not 
quite  so  simple  as  the  preceding;  but  for  most  purposes  it  will  suffice  to  determine  these  times 
very  approximately  by  a  mere  inspection  of  the  tables  to  note  where  the  greatest  velocities 
occur.  Thus,  for  this  example,  the  strength  of  flood  is  readily  seen  to  be  about  1^  15^  before 
HW  and  the  strength  of  ebb  about  1'*  45'"  before  LW.  More  exact  determinations  of  these 
times  can  be  made  by  plotting  the  velocities  upon  profile  paper. 

The  above  times  of  slack  and  strength  are  with  regard  to  the  times  of  high  and  low  water 
at  New  York,  and  may  be  regarded  as  constants  for  this  station,  for  the  table  does  not  enable 
us  to  take  into  account  the  small  fluctuations  which  these  values  undergo  during  a  lunation. 

In  order  to  turn  these  relative  times  into  actual  times  for  any  given  date,  proceed  as 
follows : 


h.     vn.         h.     tn. 
1     58  '     U     49 


Page    78.  Times  of  HW  at  New  York,  June  3, 1903 

Page  469.  Times  of  streDgth  of  flood  at  The  Narrows  before  New  York  HW 1    15  ,      1    15 

Times  of  strength  of  flood  at  The  Narrows,  Jnne  3, 1903 
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Page  469.  Times  of  slack  before  ebb  at  The  Narrows  after  New  York  HW 

Times  of  slack  before  ebb  at  The  Narrows,  Jane  3, 1903 


Page   78.  Times  of  LW  at  New  York,  June  3, 1903 

Page  469.  Times  of  strength  of  ebb  at  The  Narrows  before  New  York  LW, 

Times  of  strength  of  ebb  at  The  Narrows,  June  3, 1903 


0 

1 

43 

13 

34 

1 

1 

58 
09 

14 
1 

49 
09 

!    3 

07 

15 

58 

8 

1 

34 
45 

21 

1 

13 
45 

6 

49 

19 

28 

Page    78.  Times  of  LW  at  New  York,  June  3. 1908 

Page  469.  Times  of  slack  before  flood  at  The  Narrows  after  New  York  LW 


Times  of  slack  before  flood  at  The  Narrows,  Jnne  3, 1903. 


Example  6. — Find  the  lunicurrent  intervals  for  tlie  times  of  slack  and  strength  of  the 
l)recediug  example. 

The  port  of  reference  for  the  currents  in  The  Narrows  is  New  York  (Governors  Island), 
the  constants  for  which  are  found  by  the  index  to  begin  on  page  348,  and  on  the  opposite 
page,  line  5,  the  lunitidal  intervals  are  given  as  8*^  04>"  and  2^  06"»,  for  high  and  low  waters, 
resi)ectively.  Whenever  the  times  of  slack  or  strength  are  before  high  or  low  water,  these 
times  must  be  subtracted  from  the  above  lunitidal  intervals  in  order  to  obtain  the  corre- 
sponding lunicurrent  intervals;  but  whenever  these  times  are  after  high  or  low  water,  add 
them  to  the  lunitidal  intervals. 
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Applying  these  rales  to  the  times  of  slack  and  strength  already  foand,  and  arranging 
the  results  in  the  order  of  their  occurrence,  we  have : 

A.       n.       ».       in,        h.      m^ 

Lunicurrent  interval  for  strength  of  ebb,  =2  06  —  1  46  =  0  21 

Lunicurrent  interval  for  slack  before  flood,  =  2  06  +  2  15  =  4  21 

Lunicurrent  interval  for  strength  of  flood,  =8  04  —  1  15  =  6  49 

Lunicurrent  interval  for  slack  before  ebb,  =8  04  +  1  09  =  9  13 

Whenever  the  lunitidal  interval  is  less  than  the  time  of  slack  or  strength  and  the  latter  has 
to  be  taken  from  the  former,  add  12^^  25"*  to  the  lunitidal  interval  before  making  the  subtrac- 
tion. When  the  sum  of  the  lunitidal  interval  and  the  time  of  slack  or  strength  exceeds 
12^  25"",  subtract  that  amount  iroin  the  sum. 

Example  7. — Find  the  lunicurrent  intervals  for  one-quarter  and  for  three-quarter  ebb 
and  flood,  respectively,  for  the  preceding  example. 

One-half  of  the  sum  of  the  lunicurrent  intervals  for  slack  before  ebb  and  strength  of 
ebb  is  called  the  lunicurrent  interval  for  one-quarter  ebb;  and  similarly,  substituting  flood 
for  ebb,  the  interval  for  one-quarter  flood  is  obtained.  One-half  of  the  sum  of  the  lunicur- 
rent intervals  for  strength  of  ebb  and  slack  before  flood  gives  the  lunicurrent  interval  for 
three-quarter  ebb,  and  exchanging  the  words  ebb  and  flood  gives  the  interval  for  three- 
quarter  flood. 

Whenever  the  two  lunicurrent  intervals  between  which  the  one-quarter  or  three-quarter 
points  lie  differ  from  one  another  more  than  six  hours,  find  the  half  sum  in  the  usual  way, 
and  if  this  half  sum  is  less  than  6^  13"'  increase  it  by  that  amount,  but  when  the  half  sum 
exceeds  6^*  13*"  diminish  it  by  that  amount.  Do  not  add  6*'  13'"  to  or  subtract  it  from  any 
half  sum  unless  the  two  lunicurrent  intervals  from  which  the  sum  was  obtained  differ  by 
more  than  6  hours.    Applying  these  remarks  to  the  example  in  hand  we  have — 

h. 
Lunicurrent  interval  for  three-quarter  ebb,    =  J  (0 

Lunicurrent  interval  for  one-quarter  flood,     =^  (4 

Lunicurrent  interval  for  three-quarter  flood,  =  J  (6 

Lunicurrent  interval  for  one-quarter  ebb,        =i  (0 

If  it  is  desired  to  find  the  time  at  which  the  phase  of  current  corresponding  to  any  given 
lunicurrent  interval  occurs  before  or  after  the  time  of  tide  at  the  port  of  reference,  take 
the  difference  between  the  given  lunicurrent  interval  and  either  the  high  or  the  low  water 
lunitidal  interval  at  the  port  of  reference,  according  to  which  gives  the  least  difference. 
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UNITED  STATES  LIFE-SAVING  SERVICE.* 

GENEBAL  INFOBMATION. 

Life-saviDg  stations,  lifeboat  stations,  and  houses  of  refage  are  located  upon  the  Atlantic  and  Pacific 
seaboardtt  of  the  United  States,  the  Gulf  of  Mexico,  and  the  Lake  coasts. 

All  stations  on  che  Atlantic  coast  from  the  eastern  extremity  of  the  State  of  Maine  to  Cape  Fear,  North 
Carolina,  are  manned  annually  by  crews  of  experienced  surfmen,  from  the  Ist  of  September  to  the  1st  of  May 
following.  Upon  the  Pacific  coast  they  are  opened  and  manned  the  year  round,  with  the  exception  of  the 
station  at  Cape  Arago,  which  depends  upon  volunteer  effort  from  the  neighboring  people  in  case  of  shipwreck. 

All  lifetsaving  and  lifeboat  stations  are  fully  supplied  with  boats,  wreck  guns,  beach  apparatus,  restora- 
tives, etc. 

Houses  of  refuge  are  supplied  with  boats,  provisions,  and  restoratives,  but  not  manned  by  crews;  a  keeper, 
however,  resides  in  each  throughout  the  year,  who,  after  every  storm,  is  required  to  make  extended  excursions 
along  the  coast,  with  a  view  of  ascertaining  if  any  shipwreck  has  occurred  and  finding  and  succoring  any 
persons  that  may  have  been  cast  ashore. 

Houses  of  refuge  are  located  exclusively  upon  the  Florida  coast,  where  the  requirements  of  relief  are 
widely  different  from  those  of  any  other  ]>ortion  of  the  seaboard. 

Most  of  the  life-saving  and  lifeboat  stations  are  provided  with  the  International  Code  of  Signals,  nnd 
vessels  can,  by  opening  communication,  be  reported;  or  obtain  the  latitude  and  longitude  of  the  station,  where 
determined ;  or  information  as  to  the  weather  probabilities  in  most  cases ;  or,  if  crippled  or  disabled,  a  steam 
tug  or  revenue  cutter  will  be  telegraphed  for,  where  facilities  for  telegraphing  exists  to  the  nearest  port,  if 
requested. 

All  services  are  performed  by  the  life-saving  crews  without  other  compensation  than  their  wages  from  the 
Government. 

Destitute  seafkrers  are  provided  with  food  and  lodgings  at  the  nearest  station  by  the  Government  as  long 
as  necessarily  detained  by  the  circumstances  of  shipwreck. 

The  station  crews  patrol  the  beach  from  2  to  4  miles  each  side  of  their  stations  four  times  between  sunset 
and  sunrise,  and  if  the  weather  is  foggy  the  patrol  is  continued  through  the  day. 

Each  patrolman  carries  Coston  signals.  Upon  discovering  a  vessel  standing  into  danger  he  ignites  one  of 
them,  which  emits  a  brilliant  red  flame  of  about  two  minutes'  duration,  to  warn  her  off,  or  should  the  vessel 
be  ashore,  to  let  her  crew  know  that  they  are  discovered  and  assistance  is  at  hand. 

If  the  vessel  is  not  discovered  by  the  patrol  immediately  after  striking,  rockets  or  flare-up  lights  should 
be  burned ;  or,  if  the  weather  be  foggy,  guns  should  be  fired  to  attract  attention,  as  the  patrolman  may  be 
some  distance  away  at  the  other  end  of  his  beat. 

Manten  are  particularly  cautiofied,  if  they  should  he  driven  ashore  ^anywhere  in  the  neighborhood  of  the  stationSf 
especially  on  any  of  the  sandy  coasts  where  there  is  not  much  danger  of  vessels  breaking  up  immediately,  to  remain  on 
hoard  until  assistance  arrives,  and  under  no  circumstances  should  they  attempt  to  land  through  the  surf  in  their  own 
boats  until  the  last  hope  of  assistance  from  the  shore  has  vanished.  Often  when  comparatively  smooth  at  sea  a 
dangerous  surf  is  running  which  is  not  i>erceptible  400  yards  offshore,  and  the  surf  when  viewed  from  a  vessel 
never  appears  as  dangerous  as  it  is.  Many  lives  have  unnecessarily  been  lost  by  the  crews  of  stranded 
vessels  being  thus  deceived  and  attempting  to  land  in  the  ship's  boats. 

The  difficulties  of  rescue  by  operations  from  the  shore  are  greatly  increased  in  cases  where  the  anchors 

are  let  go  after  entering  the  breakers,  as  is  frequently  done,  and  the  chances  of  saving  life  correspondingly 

lessened. 

INSTRUCTIONS. 

RKSCUK   WITH   THE   UFKBOAT  OK  SURFBOAT. 

The  patrolman,  after  discovering  your  vessel  ashore  and  burning  a  Coston  signal,  hastens  to  his  station 
for  assistance.  If  the  use  of  a  boat  is  practicable,  either  the  large  lifeboat  is  launched  from  its  ways  in  the 
station  and  proceeds  to  the  wreck  by  water,  or  the  lighter  surf  boat  is  hauled  overland  to  a  point  opposite 
the  wreck  and  launched,  as  circumstances  may  require. 

Upon  the  boat  reaching  your  vessel,  the  directions  and  orders  of  the  keeper  (who  always  commands  and 
steers  the  boat)  should  be  implicitly  obeyed.  Any  headlong  rushing  and  crowding  should  be  prevented, 
iind  the  captain  of  the  vessel  should  remain  on  board,  to  preserve  order,  until  every  other  person  has  left. 

Women,  children,  helpless  persons,  and  passengers  should  be  passed  into  the  boat  first. 

Goods  or  baggage  will  positively  not  be  taken  into  the  boat  until  all  are  landed.  If  any  be  passed  in 
against  the  keeper's  remonstrance,  he  is  fully  authorized  to  throw  the  same  overboard. 


This  account  is  reproduced  from  the  publications  of  the  United  States  Life-Saving  Service. 
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RESCUE    WITH   THE   BBEEOHES  BUOT   OR   LIFE   CAB. 

Should  it  be  ineipeiheiit  to  uhc  either  tbe  lifeboat  or  tnrf  boat,  reconnr  will  be  bad  to  the  wi«ok  gan  »iid 
beftch  appAratna  for  tlie  rescue  by  tbe  breeches  bnoy  or  the  life  cat. 

A  shot  with  a  small  line  attached  nill  be  fired  acrou  yonr  Tewel. 

Get  bold  of  the  line  as  aoon  as  poaaible  and  haal  on  board  nntil  you  get  a  tail  block  with  a  whip  or  eudJeas 
line  rove  through  it.  This  tail  block  should  be  hanlsd  on  board  as  qnickly  as  poeslble  to  prevent  the  irhip 
drifting  off  with  the  set  or  foallnf;  with  wreckage,  etc.    Therefore,  if  you  have  been  driven  into  the  rigging. 


where  bnt  one  or  two  men  can  work  to  advantage,  out  the  shot  liue  and  run  it  through  aome  available  block, 
such  aa  the  throat  or  peak  halyanla  block,  or  any  block  which  will  afford  a  clear  lead,  or  even  between  tbe 
ratlluea,  that  aa  many  aa  poaaible  may  asaist  in  hauling. 

Attached  to  the  tail  block  will  be  a  tally  board,  with  the  following  directions  in  English  on  oue  aide  and 
French  on  the  other: 

"  Make  the  tail  of  the  block  fast  to  the  lower  mast,  well  up.  If  the  masts  are  gone,  then  to  the  best  place 
you  can  find.     Cast  off  ahot  line,  see  that  the  rope  in  the  block  runs  free,  nod  show  signal  to  the  shore." 

The  above  instructions  being  complied  with,  the  result  will  be  as  shown  in  fig.  3  above. 

k       !<■■ 


As  soon  as  yonr  signal  is  seen,  a  3-inch  hawHer  will  be  bent  on  to  tbe  whip  and  hauled  off  to  yonr  ship  by 
the  life-saviog  crew. 

If  ciroumstancee  will  admit,  you  can  assist  the  life.saving  crew  by  manning  that  part  of  tbe  whip  to  which 
the  hawser  is  bent  and  hauling  with  them. 

When  the  end  of  the  hawser  is  got  on  board,  a  tally  board  will  be  found  attached,  beariug  tbe  following 
directions  in  English  on  oue  side  and  French  on  the  other: 

"Make  this  hawser  fast  about  2  fert  above  the  tail  block;  see  all  clear  and  that  the  rope  in  the  block  mni 
free,  aod  show  signal  to  the  shore." 
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TheM  inatracltons  being  obeyed,  the  rMDlt  mill  be  a«  shown  in  flg.  4. 

TViJte  parlicHlar  care  that  there  are  no  (urn*  0/  the  ichip  line  around  thr  hairier.  To  prmenl  iKi;  take  the  e«rf  0/ 
the  hateeer  VP  bktwbbs  the  partt  0/ the  mhip  b^ore  making  itfatt. 

When  the  hawser  is  miuie  fast,  the  whip  cost  otf  from  the  hawser,  and  your  signal  seen  by  the  life-saviog 
crew,  the;  will  haul  the  Lawaer  tant  aad  by  meaoB  of  the  whip  will  haul  off  to  year  ship  a  lireeohes  buoy 
BUspemleil  from  a  traveler  block.  i>r  a  life  car  trma  rings,  mnulng  on  the  hawser. 

Pig.  5,  below,  repreaents  the  apparatus  rigged,  with  the  breeches  buoy  hauled  oil'  to  the  ship. 

If  the  breechet,  buoy  be  sent,  let  one  man  immediately  get  into  it,  thrusting  bis  legs  througb  the  breeches. 
If  the  lifiioar,  rpniove  the  hatch,  place  as  many  pereous  into  it  aa  it  will  hold  (four  to  six),  and  secure  the  hatch 
on  the  outside  by  the  batch  bar  and  hook,  signal  as  before,  and  the  buoy  or  car  will  be  hauled  ashore.  This  will 
be  repeated  until  all  are  landed.  On  the  last  trip  of  the  life  car  the  hatch  must  be  secured  by  the  inaide 
batcli  bar. 

In  inauy  instances  two  men  can  be  landed  in  the  breeches  bnoj  at  the  same  time  by  each  pntting  a  li>g 
through  ft  leg  of  the  breeches  and  holding  on  to  the  lifts  of  the  buoy. 

Children,  when  brought  ashore  by  the  buoy,  should  lie  in  the  amis  of  older  persuue  or  securely  lashed  to 
the  buoy.     Women  and  children  shoulil  be  landed  timt. 

In  signaliog  as  directed  in  the  foregoing  instnictioua,  if  in  the  daytime,  let  one  man  separate  himself  from 
the  rest  and  swing  bis  bat,  a  handkerchief,  or  his  hand;  if  at  uight,  the  Hhowing  of  a  light  and  ooucealing  it 
once  or  twice,  will  be  understooil;  and  like  signals  will  l>e  mwle  fVom  the  shore. 


CiroiimatMici^  may  arise,  owing  to  the  strength  of  the  current  or  set,  or  the  danger  of  the  wreck  breaking 
np  immediately,  when  it  wonld  be  impossible  to  send  ott'  the  hawser.  lu  such  a  case  ft  breeches  buoy  or  life  car 
will  lie  hauled  off  instead  by  the  whip,  or  sent  oiT  to  you  by  the  shot  line,  and  you  will  be  hauled  ashore 
through  the  surf. 

If  your  vessel  is  stranded  during  tlie  night  and  discovered  by  the  patrolman,  which  you  will  know  by  his 
burning  a  brilliant  red  light,  keep  a  bright  lookout  for  signs  of  the  arrival  of  the  life-saving  crew  abreast  of 
yonr  vexeel. 

Frou  one  to  four  bonra  may  intervene  betweea  the  burning  of  the  light  and  their  arrival,  aa  the  patrolman 
will  have  to  return  to  his  station,  (lerbaps  3  or  4  miles  distant,  and  the  lifc-aaving  crew  draw  the  apparatus  or 
snrfbout  through  the  sand  or  over  bad  roads  to  where  yonr  vesael  is  atranded. 

Lighte  on  the  beach  will  indicate  their  arrival,  and  the  sonnd  of  cannon  firing  ^m  tbe  abore  may  lis 
taken  aa  evidence  that  a  tine  haa  been  lired  across  yonr  vessel.  Therefore,  upon  beariug  tbe  cannon,  make 
strict  search  aloft,  fore  and  aft,  for  the  ahot  line,  for  it  is  almost  oortain  to  be  tliere.  Though  the  movements 
ol  tbe  tife-aaving  crew  may  not  be  perceptible  to  you,  owing  to  the  darkness,  your  ship  will  be  a  good  mark 
for  the  men  experienced  in  tbe  use  of  the  wreck  gun,  and  the  fliat  shot  seldom  fails. 

The  following  signuls,  approved  by  tbe  Inlernational  Marino  Conference  convened  at  Washington  in 
October,  1S89,  have  been  adopted  by  the  Life-Suving  Service,  and  will  be  used  and  recognized  by  the  offloprs 
and  employees  as  occnsion  may  require:  ' 

"Upon  the  discovery  of  11  wreck  by  night,  the  life-saving  foroe  will  bnrn  a  red  pyrotechnic  light  or  a  red 
rocket  to  signify — 'You  are  seen ;  assistance  will  ho  given  as  soon  ns  poaaihie.' 
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"A  red  flag  waved  on  nhore  hy  day,  or  a  red  light,  red  rocket,  or  red  Roman  candle  displayed  by  nii^ht, 
will  signify — 'Haul  away.' 

''A  white  flag  waved  on  shore  by  day,  or  a  white  light  slowly  swung  back  and  forth,  or  a  white  roeket,  or 
white  Roman  candle  fired  at  night,  will  signify — 'Slack  away.' 

"Two  flags,  a  white  and  a  red,  waved  at  the  same  time  on  shore  by  day,  or  two  lights,  a  white  and  a  red, 
slowly  swung  at  the  same  time,  or  a  blue  pyrotechnic  light  burned  by  night,  will  signify — '  Do  not  attempt  to 
land  in  your  own  boats.     It  is  impossil  !e.' 

"A  man  on  shore  beckoning  by  day,  or  two  torches  burning  near  together  by  night,  will  signify— 'This  ia 
the  best  place  to  land.' 

"Any  of  these  signals  may  be  answered  from  the  vessel  as  follows :  In  the  daytime,  by  waving  a  fla^, 
a  handkerchief,  a  hat,  or  even  the  hand ;  at  night,  by  firing  a  rocket,  a  blue  light,  or  a  gun,  or  by  showing  a 
light  over  the  ship's  gunwale  for  a  short  time,  and  then  concealing  it/' 

RECAPITULATION . 

Remain  by  the  wreck  until  assistance  arrives  from  the  shore,  unless  your  vessel  shows  signs  of  immtMli- 
ately  breaking  up. 

If  not  discovered  immediately  by  the  patrol,  burn  rockets,  flare-np  or  other  lights;  or,  if  the  weather  be 
foggy,  fire  guns. 

Take  particular  care  that  there  are  no  turns  of  the  whip  line  around  the  hawser  before  making  the 
hawser  fast. 

Send  the  women,  children,  helpless  persons,  and  passengers  ashore  first. 

Make  yourself  thoroughly  familiar  with  these  instructions,  and  remember  that  on  your  coolness  and  strict 
attention  to  them  will  greatly  depend  the  chances  of  success  in  bringing  you  and  your  people  safely  to  land. 

nrsTBUcmoNs  fob  saydtg  dbowitihg  BERSon  bt  Bwnncnro  to  thsir  rslodp.* 

1.  When  you  approach  a  person  drowning  in  the  water,  asHure  liim,  with  a  loud  and  firm  voice,  that  he 
is  safe. 

2.  Before  jumping  in  to  save  him,  divest  yourself  as  far  and  as  quickly  as  possible  of  all  clothing;  tear 
them  off,  if  necessary;  but  if  there  is  not  time,  loose  at  all  events  the  foot  of  your  drawers,  if  they  are  tied, 
as,  if  you  do  not  do  so,  they  fill  with  water  and  drag  you. 

3.  On  swimming  to  a  person  in  the  sea,  if  he  be  straggling,  du  not  seize  him  then,  but  keep  off  for  a  few 
seconds  till  he  gets  quiet,  for  it  is  sheer  madness  to  take  hold  of  a  man  when  he  is  struggling  in  the  water,  and 
if  you  do  you  run  a  j^reut  risk. 

4.  Then  get  close  to  him  and  take  fast  liold  of  the  hair  of  his  head,  turn  him  as  quickly  as  possible  onto 
his  back,  give  him  a  sudden  pull,  and  this  will  cause  him  to  float;  then  throw  yourself  on  your  back  also  and 
swim  for  the  shore,  both  hands  having  hold  of  his  hair,  you  on  yonr  back  and  he  also  on  his,  and,  of  course,  hi» 
back  to  yonr  stomach.  In  this  way  you  will  get  sooner  and  safer  ashore  than  by  any  other  means,  and  yon 
can  easily  thus  swim  with  two  or  three  persons;  the  writer  has  even,  as  an  experiment,  done  it  with  four,  and 
gone  with  them  40  or  50  yards  in  the  sea.  One  great  advantage  of  this  method  is  that  it  enables  you  to  keep 
your  head  up,  and  also  to  hold  the  person's  head  up  you  are  trying  to  save.  It  is  of  primary  imfKirtance  that 
you  take  fast  hold  of  the  hair  and  throw  both  the  person  and  yourself  on  your  backs.  After  many  experiments^ 
it  is  usually  found  preferable  to  all  other  methods.  You  can  in  this  manner  float  nearly  as  long  as  yon  please, 
or  until  a  boat  or  other  help  can  be  obtained. 

5.  It  is  believed  there  is  no  such  thing  as  a  death  grasp;  at  least  it  is  very  nnnsual  to  witness  it.  As  soon 
as  a  drowning  man  begins  to  get  feeble  and  to  lose  his  recollection,  he  gradually  slackens  his  hold  until  he 
quits  it  altogether.  No  apprehension  need,  therefore,  be  felt  on  that  head  when  attempting  to  rescue  a  drownini^ 
person. 

6.  After  a  person  has  sunk  to  the  bottom,  if  the  water  be  smooth,  the  exact  position  where  the  body  liea 
may  be  known  by  the  air  bubbles,  which  will  occasionally  rise  to  the  surface,  allowance  being  of  course 
made  for  the  motion  of  the  water,  if  in  a  tideway  or  stream,  which  will  have  carried  the  bubbles  out  of  a 
perpendicular  course  in  rising  to  the  surface.  A  body  may  be  often  regained  from  the  bottom,  before  too  late 
for  recovery,  by  diving  for  it  in  the  direction  indicated  by  these  bubbles. 

7.  On  rescuing  a  person  by  diving  to  the  bottom,  the  hair  of  the  head  should  be  seized  by  one  hand  only, 
and  the  f>ther  used,  in  conjunction  with  the  feet,  in  raising  yourself  and  the  drowning  person  to  the  surface. 

8.  If  in  the  sea,  it  may  sometimes  be  a  great  error  to  try  to  get  to  land.  If  there  be  a  strong  "outsetting** 
tide,  and  yon  are  swimming  either  by  yourself,  or  having  hold  of  a  person  who  can  not  swim,  then  get  on  yonr 
back  and  float  till  help  comes.  Many  a  man  exhausts  himself  by  stemming  the  billows  for  the  shore  on  a 
back-going  tide,  and  sinks  in  the  effort,  when,  if  he  had  floated,  a  boat  or  other  aid  might  have  been  obtained. 

9.  These  instructions  apply  alike  to  all  circumstances,  whether  as  regards  the  roughest  sea  or  smooth  water. 


*  From  the  Regulations  of  the  United  States  Life-Saving  Service,  published  originally  by  the  Royal  National 
Life- Boat  Institution  of  Great  Britain. 
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DIHICTnHn  TOE  BXSIOBnrO  THB  APPAKEHTLT  SBOWirXD.* 

RVLR  I.  Ar«HM  tilt  jKtlitnl.— Uolees  in  (longer  of  fteeting,  <lo  not  move  the  patient,  but  instHitly  expoM 
the  fkce  to  a  cnirent  of  fresh  air,  wipe  dr;  the  month  and  nostrila,  rip  the  clothing  so  as  to  expose  the  ohest 
nuil  waist,  and  give  two  or  thi«e  quiok  imartiti^'  slaps  on  the  etomach  aod  chest  with  the  open  hand.  If, 
however,  there  is  reason  to  believe  that  coosicletable  tinie  has  elapsed  sioce  the  patient  became  inaensible,  Jo 
not  lose  further  time  liy  practicing  Rnle  I,  bat  proceed  immediately  to  Role  II.  After  loosening  clothing,  etc., 
if  the  patient  does  not  revive,  then  proceed  thus  ■ 


Fio.  S.  81u>wto(tlHant*teptakenb;irb<ob  tbeobMtta  emptied  of  sir.  and  thsajectlon  of  uy  UnldBswillDicedlBuilsted. 

Hdlb  II.  To  e^put  water,  etc.,  from  (Ac  $lonaeh  and  che$t  (eee  Fig.  6). — If  the  jaws  ore  olinched,  separate 
them,  and  keep  the  month  open  by  placing  between  the  teeth  a  cork  or  small  bit  of  wood ;  turn  the  patient 
on  the  face,  a  large  bnudle  uf  tightly  rolled  clothing  being  placed  beneath  the  stomach,  and  press  heavily  over 
it  for  half  a  minate,  or  so  long  as  lliiiils  flow  A«ely  from  the  month. 

Bulb  III.  To  prodace  breathing  (see  Pig.  7). — Clear  the  month  and  throat  of  moons  by  introduoing  into 
the  throat  the  comer  of  a  handkerchief  wrapped  ploraly  aronnd  the  forefinger;  turn  the  patient  on  the  back, 


Fto.  T.  ShowlnK  the  pcMltiou  and  actloo  of  tlis  optntor  In  altenistdy  prodncbig  utifldsl  expiration  und  insplntlgn  of  Kir. 
the  roll  of  clothing  being  au  plikced  beneath  it  as  to  raise  the  pit  of  the  stomach  above  the  level  of  any  other 
part  of  the  body.  If  there  l>e  another  person  present,  let  him,  with  a  piece  of  dry  cloth,  hold  the  tip  of  the 
tongne  out  of  one  comer  of  the  month  (this  preveuts  the  tongue  from  falling  back  and  choking  the  entrance 
to  the  windpipe),  and  with  the  other  hand  grasp  both  wrists  and  keep  the  arms  forcibly  stretched  back  above 
the  head,  thereby  increasing  the  prominence  of  the  ribs,  which  tends  to  enlarjce  the  chest.  The  tno  last  named 
position*  are  not,  however,  abeolntely  osaential  to  anccess.     Knee]  beside  or  astride  the  patient's  hips,  and 

*  From  the  Kegulations  of  the  United  Statee  Life-8aving  Service. 
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with  the  balls  *  of  the  thumbs  resting  on  either  side  of  the  pit  of  the  stomach,  let  the  fingers  fall  into  the 
grooves  between  the  short  ribs,  so  as  to  afford  the  best  grasp  of  the  waist.  Now,  using  your  knees  as  a  pivo'fe, 
throw  all  your  weight  forward  on  yonr  hands,  and  at  the  same  time  squeeze  the  waist  between  them,  as  if  you 
wished  to  force  everything  in  the  chest  upward  out  of  the  mouth;  deepen  the  pressure  while  you  can  count 
slowly  one,  two,  three;  then  suddenly  let  go  with  a  final  push,  which  springs  you  back  to  your  first  kneelini^ 
position.  Remain  erect  on  your  knees  while  yon  can  count  one,  two,  three;  then  repeat  the  same  motions  as 
before  at  a  rate  gradually  increased  from  four  or  five  to  fifteen  times  in  a  minute,  and  continue  thus  this  bellows 
movement  with  the  same  regularity  that  is  observable  in  the  natural  motions  of  breathing  which  yoa  are 
imitating.  If  natural  breathing  be  not  restored,  after  a  trial  of  the  bellows  movement  for  the  space  of  three 
or  four  minutes,  then  turn  the  patient  a  second  time  on  the  stomach,  as  directed  in  Rule  II,  rolling  the  body 
in  the  opposite  direction  from  that  in  which  it  was  first  turned,  for  the  purpose  of  freeing  the  air  passages  from 
any  remaining  water.  Continue  the  artificial  respiration  from  one  to  four  hours,  or  until  the  patient  breathes, 
according  to  Rule  III ;  and  for  awhile,  after  the  appearance  of  returning  life,  carefully  aid  the  first  short 
gasps  until  deepened  into  full  breaths.  Continue  the  drying  and  rubbing,  which  should  have  been  unceasingly 
practiced  from  the  beginning  by  the  assistants,  taking  care  not  to  interfere  with  the  means  employed  to  pro<lace 
breathing.  Thus  the  limbs  of  the  patient  should  be  rubbed,  always  in  an  upward  direction  toward  the  body, 
with  firm-grasping  pressure  and  energy,  nsing  the  bare  hands,  dry  fiannels,  or  handkerchiefs,  and  continuing 
the  friction  under  the  blankets  or  over  the  dry  clothing.  The  warmth  of  the  body  can  also  be  promoted  by 
the  application  of  hot  fiannels  to  the  stomach  and  armpits,  bottles  or  bladders  of  hot  water,  heated  bricks, 
etc., to  the  limbs  and  soles  of  the  feet. 

Rile  IV.  Ai-^rr  treatment. — Externally:  As  soon  as  breathing  is  established  let  the  patient  be  stripped 
of  all  wet  clothing,  wrapped  in  blankets  only,  put  to  bed  comfortably  warm,  but  with  a  free  circulation  of 
fresh  air,  and  left  U^^erfect  rest.  Internally:  Give  whisky  or  brandy  and  hot  water  in  doses  of  a  teaspoonfnl 
to  a  tablespoon ful,  according  to  the  weight  of  the  patient,  or  other  stimulant  at  hand,  every  ten  or  fifteen 
minutes  for  the  firnt  hour,  and  as  often  thereafter  as  may  seem  expedient.  Later  manifestations:  After  reaction 
is  fully  established,  there  is  great  danger  of  congestion  of  the  lungs,  and  if  perfect  rest  is  not  maintained  for 
at  least  forty-eight  hours,  it  sometimes  occurs  that  the  patient  is  seized  with  great  difficulty  of  breathing,  and 
death  is  liable  to  follow  unless  immediate  relief  is  afforded.  In  such  cases  apply  a  large  mustard  plaster  over 
the  breast.  If  the  patient  gasps  for  breath  before  the  mustard  takes  effect,  assist  the  breathing  by  carefnlly 
repeating  the  artificial  respiration. 

Note. — Dr.  Labordette,  the  supervising  surgeon  of  the  Hospital  of  Lisieux,  in  France,  appears  to  have 
established  that  the  clinching  of  the  jaws  and  the  semicontraction  of  the  fingers,  which  have  hitherto  been 
considered  signs  of  death,  are,  in  fact,  evidences  of  remaining  vitality.  After  numerous  experiments  with 
apparently  drowned  persons,  and  also  witli  animals,  he  concludes  that  these  are  only  signs  accompanying  the 
first  stage  of  snfibcation  by  drowning,  the  jaws  and  hands  becoming  relaxed  when  death  ensues.t  This  being 
so,  the  mere  clinching  of  the  jaws  and  semicontraction  of  the  hands  must  not  be  considered  as  reasons  for  the 
discontinuance  of  efforts  to  save  life,  but  should  serve  as  a  stimulant  to  vigorous  and  prolonged  efforts  t<» 
quicken  vitality.  Persons  engaged  in  the  task  of  resuscitation  are,  therefore,  earnestly  desiretl  to  take  hope 
and  encouragement  for  the  life  of  the  sufferer  from  the  signs  above  referred  to,  and  to  continue  their  endeavors 
accordingly.  In  a  number  of  cases  Dr.  Labordette  restored  to  life  persons  whr>se  jaws  were  so  firmly  clinched 
that,  to  aid  respiration,  their  teeth  had  to  be  forced  apart  with  iron  instruments. 


*It  is  wrong  t-o  suppose,  as  some  do,  that  the  inner  end  of  the  thumb  is  the  ball.     The  ball  is  the  fleshy 
base  of  the  thumb,  near  the  wrist. 

t  The  muscular  rigidity  of  death  (rigor  mortis)  occurs  later,  after  the  temporary  relaxation  here  referred  to. 
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STORM,  WIND-DIRECTION,  AND    INFORMATION   SIGNALS   OF  THE  UNITED  STATES  WEATHER 

BUREAU. 


WEATHER  AND  TEMPERATURE  SIGNALS,  AND  INTERPRETATION  OF  DISPLAYS. 


No.l 


No.  2 


Clear  or  Ftir 
Weather. 


No.  4 


No.  8 


Rain  or 
Snow. 


Local  Rain 
or  Snow. 


No.  5 


Temperature 
Signal. 


Cold  Wave 


No.  1,  aloae,  iDdicates  fair  weather,  stationary  temperature. 

No.  2,  alone,  indicates  rain  or  snow,  stationary  temperature. 

No.  3,  alone,  indicates  local  rain  or  snow,  stationary  tem- 
perature. 

No.  1,  with  No.  4  above  it,  indicates  fair  weather,  warmer. 

No.  1,  with  No.  4  below  it,  indicates  fair  weather,  colder. 

No.  2,  with  No.  4  above  it,  indicates  rain  or  snow,  warmer. 

No.  2,  with  No.  4  below  it,  indicates  rain  or  snow,  colder. 

No.  3,  with  No.  4  above  it,  indicates  local  rain  or  snow, 
warmer. 

No.  3,  with  No.  4  below  it,  indicates  local  rain  or  snow, 
colder. 

No.  1,  with  No.  5,  indicates  fair  weather,  cold  wave. 

No.  2,  with  No.  5,  indicates  wet  weather,  cold  wave. 


WIND  SIGNALS  FOR  THE  BENEFIT  OF  MARINE  INTERESTS. 

STORM  SIGNALS 


Nortbeasterly  windtf. 


SoutbeaHt4)rK'  wiuds. 


INFORMATION  SIGNALS. 


North wt'Hterly  winds. 


Southwesterly  winds. 


HURRICANE   SIGNAL. 


(Great  Lakes.) 


(On  the  coast.) 


Easterly  winds. 


Westerly  winds. 


EXPLANATION. 


Storm  signal. — A  red  flag  with  a  black  center  indicates  that  a  storm  of  marked  violence  is  expected. 

The  pennants  displayed  with  the  flags  indicate  the  direction  of  the  wind:  Red,  easterly  (from  northeast  to 
south);  white,  westerly  (from  southwest  to  north).  The  pennant  above  the  flag  indicates  that  the  wind  is 
exi>ected  to  blow  from  the  northerly  quadrants;  below,  from  southerly  quadrants. 

By  night  a  red  light  indicates  easterly  winds,  and  a  white  light  above  a  red  light  westerly  winds. 

Information  signal. — Red  or  white  pennant  displayed  alone.  When  displayed  at  stations  on  the  Great 
Lakes,  indicates  that  winds  are  expected  which  may  prove  dangerous  to  tows  and  smaller  classes  of  vessels, 
the  red  pennant  indicating  easterly,  and  the  white  pennant  westerly,  winds. 

When  displayed  at  stations  on  the  Atlantic,  Pacific,  and  Gulf  coasts,  indicates  that  the  local  observer  has 
received  information  from  the  Central  Office  of  a  storm  covering  a  limited  area,  dangerous  only  for  vessels 
about  to  sail  to  certain  points,  and  serves  as  a  notification  to  shipmasters  that  information  will  be  given  them 
apon  application  to  the  local  observer.    Only  the  red  pennant  is  displayed  on  the  coasts. 

Hurricane  signal. — Two  red  flags  with  black  centers,  displayed  one  above  the  other,  indicate  the  expected 
approach  of  tropical  hurricanes,  and  also  of  those  extremely  severe  and  dangerous  storms  which  occasionally 
move  across  the  Lakes  and  north  Atlantic  coast. 

No  night  information  of  hurricane  signals  are  displayed. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutire  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Intercolonial  Standard,  60th  meridian  W.;  Oi>  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  i:i  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:42  is  8:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the 
datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  2.1  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  J),  1st  quar.;  O.  ^^1  moon;  (^,  3d  quar.;  £,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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The  tides  are  placed  in  the  order  of  occurrence,  wilh  their  times  on  the  first  line  and  helKhts  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Intercolonial  Standard,  60lh  meridian  W.;  0*»  is  midnight,  12»«  is  no<jn:  all  hours  less  than  12  are  in  the 
forenoon  (a.m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  w^hen  diminished  by  12  give  the  times  after  ncwn;  for  instance, 
15:42  is  3:42  p.m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the 
datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  2.1  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  mcKm:  %  new  moon:  }>,  1st  quar.:  Q-  f"Jl  moon;  (^.  3d  quar.;  E,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator:  A,  P,  moon  in  apogee  or  i>erigee. 
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3) 

F 

27 

5:26 
L5 

12:00 
8.0 

18:32 
L8 

•  •         • 

•  •        ■ 

s 

27 

0:08 
3.0 

5:59      12:06 
L4        2.9 

18.-26 
1.2 

I 

W 

28 

4:54 
1.5 

11:60 
3.1 

18:22 
1.4 

•  ■         ■ 

•  m          • 

S 

28 

1:00 
2.8 

6:49 
L6 

13.-07 
2.8 

19:37 
1.4 

M 

28 

1:10 
3.0 

7:15     13:18 
1.4        2.8 

19:27  . 
l.S 

Th 

29 

0:30 
2.6 

6:05 
1.7 

12:56 
2.9 

19:36 
1.5 

E 

S    29 

2:10 
2.8 

8:20 
L6 

14:26 
2.8 

20:42 
L4 

Tu 

29 

2:19 
8.L 

8:40      14:42 
L4        2.7 

20:40 
1.3 

F 

30 

2:04 
2.5 

7:51 
1.7 

14:13 
2.8 

20:58 
1.5 

M  30 

8:15 
8.0 

9:34 
L4 

15:40 
2.9 

21:44 
L3 

W  30 

1 

3:22 
8.3 

9:56      16:03 
L2         2.8 

21:50 
1.2 

S  l31 

3:25 
2.7 

9:26 
1.6 

15.-29 
2.9 

21:55 
1.4 

Th 

31 

4:22 
3.5 

10:59      17.-07 
LO        3.0 

22:50 
1.0 

The  tid 
a  comparis 
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JANUARY. 


FEBRUARY. 


MARCH. 


i 


Day of — 


W. 

Th 
F 
S 
§ 

M 
})  Tu 

W 

Th 
F 
S 


Mo. 


I      I 


N 


H 


Th 
F 

E     S 

s 

M 

Tu 

W 

Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 


s 

A 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 


M|12 
O  Tu|  13 
W  14 


15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Time  and  Height  of  High  and 
Low  water. 


c 

8 


S    31 


3:28 
1.6 

3:58 
1.5 

4:30 
1.5 

5:11 
1.4 

1.4 

0:87 
5.8 

1:28 
5.3 

2:22 
5.3 

8:22 
5.8 

4:25 
6.5 

5:28 
5.7 

0:20 
0.9 

1:15 
0.7 

2:10 
0.6 

8:06 
0.5 

4:00 
0.5 

4:67 
0.5 

6:55 
0.7 

0:10 
5.7 

1:02 
5.4 

1:55 
5.2 

2:51 
5.0 

3:58 
4.8 

4-.50 
4.8 

6:42 
4.9 

0:46 
1.5 

1:25 
1.5 

1:58 
1.4 

2:30 
1.4 

SHW 
1.8 

8:32 
1.2 


9:20 
5.2 

9:54 
6.2 

10:80 
5.1 

11:10 
5.0 

11:66 
5.0 

7:00 
1.8 

8:00 
1.2 

9:05 
1.1 

10:09 
0.8 

11K)8 
0.5 

12:05 
0.2 

6:28 
5.9 

7:23 
6.1 

8:16 
6.8 

9:07 
6.2 

9:56 
6.1 

10:45 
5.9 

11:86 
5.6 

6:65 
0.8 

7:55 
1.0 

8:57 
1.0 

9:55 
1.1 

10:50 
1.0 

11:40 
1.0 

12:25 
0.8 

6:29 
6.0 

7:12 
5.1 

7:50 
5.2 

8:26 
5.3 

9:00 
6.4 

9:34 
5.4 


15:48 
0.7 

16:20 
0.8 

16:65 
0.9 

17:86 
1.0 

18:19 
1.1 

12:47 
4.9 

18:45 
4.8 

14:60 
4.7 

16K)1 
4.8 

17:12 
4.9 

18:16 
5.2 

12:59 
-0.1 

18:50 
-0.4 

14:42 
-0.4 

15:84 
-0.4 

16:25 
—0.2 

17:18 
0.0 

18:11 
0.4 

12:28 
5.2 

18:26 
4.8 

14:30 
4.4 

15:44 
4.2 

16:56 
4.2 

17:67 
4.3 

18:48 
4.4 

18:07 
0.7 

18:42 
0.6 

14:16 
0.6 

14:60 
0.5 

15:20 
0.6 

15:51 
0.6 


21:56 
5.1 

22:31 
5.2 

23:10 
5.3 

28:51 
5.3 


19K» 
1.2 

20K)5 
1.4 

21K)8 
1.4 

22:13 
1.8 

28:18 
1.1 


19:15 
5.5 

20:07 
5.8 

20:58 
6.0 

21:45 
6.1 

22:88 
6.0 

28:21 
5.9 


19:09 
0.7 

20K)9 
1.0 

21:10 
1.2 

22:10 
1.4 

28:06 
1.5 

28:58 
1.5 


19.-21 
4.6 

19:55 

4.8 

20:25 
5.0 

20:58 
5.2 

21:30 
5.4 

22:(ff> 
5.5 


Day  of— 


w.  :mo. 


N 
P 

o 


8 
A 


s 

M 
Tu 
W 


1 
2 
3 
4 


Th    5 


F 
8 
1» 
M 


6 

7 
8 
9 


Tu'lO 


W 


11 


Th  12 

f;i3 

S 

14 

S  15 

M 

16 

Time  and  Hels ht  of  High  and 
Low  Water. 


Day of— 


Tu 
W 


17 
18 


Th  19 


F 

20 

8 

21 

S 

22 

M 

23 

Tu 

24 

W 

25 

Th!26 
F    27 


8 


28 


4:08 
1.1 

4:50 
1.1 

5:30 
1.1 

0:07 
5.5 

0-.55 
5.3 

1:51 
5.2 

2:53 
5.2 

4KK) 
5.2 

5K)6 
6.4 

0:09 
1.0 

0.7 

1:60 
0.5 

2:50 
0.3 

8:40 
0.8 

4:80 
0.4 

6r28 
0.5 

6:18 
0.7 

0:28 
5.4 

1:15 
5.1 

2K)9 

4.8 

8:08 
4.6 

4:07 
4.6 

5:06 
4.7 

0:15 
L5 

0:55 
1.4 

1:80 
1.2 

2KK) 
1.0 

2:35 
0.8 


10:10 
5.4 

10:50 
5.3 

11:35 
5.2 

6:31 
1.1 

7:82 
1.1 

8:38 
1.1 

9:45 
0.9 

10:49 
0.7 

11:48 
0.4 

6:11 
5.7 

7:10 
5.9 

8KX) 
6.1 

8:50 
6.2 

9:38 
6.1 

10:22 
5.9 

11:10 
5.6 

11:58 
5.2 

7:15 
0.9 

8:16 
1.1 

9:15 
L2 

10:11 
L2 

11:04 
L2 

11:51 
1.0 

6:57 

4.8 

6:42 
5.0 

7:22 
6.2 

8K)1 
6.4 

8:38 
6.5 


16.-29 
0.7 

17:05 
0.9 

17:46 
1.1 

12:28 
5.0 

18:20 
4.8 

14:24 
4.7 

15:88 
4.6 

16:64 
4.8 

18:00 
5.1 

12:48 
0.1 

18:85 
—0.2 

14:26 
-0.8 

15:10 
-0.3 

16:00 
—0.1 

16:50 
0.2 

17:40 
0.5 

18:82 
0.8 

12:48 

4.8 

13:46 
4.4 

14:54 
4.2 

16K)8 
4.1 

17:12 
4.2 

18K)4 
4.4 

12:32 
0.9 

13:10 
0,7 

13:44 
0.6 

14:18 
0.5 

14:52 
0.4 


22:42 
b.6 

23:22 
5.6 


18:35 
1.3 

19:83 
1.5 

20:42 
1.6 

21:65 
1.5 

28:05 
1.3 


18:68 
5.4 

19:50 

5.8 

20:37 
6.0 

21:22 
6.1 

22:06 
6.1 

22:50 
6.0 

28:86 
5.7 


19:81 
1.8 

20:82 
1.5 

21:86 
1.6 

22:36 
1.7 

23:28 
1.6 


18:44 
4.7 

19:20 
5.0 

19:58 
5.3 

20:28 
5.6 

21:02 
5.7 


D 

N 


2 


E 


W. 


Mo. 


Time  and  Height  of  High  and 
Low  Water. 


§ 
M 
Tu 
W 

Th 
F 

S 

M 
Tu 
W 
Th 
F 
8 

M 

Tu 

W 

Th 

F 

8 

H 

M 

Tu 

W 

Th 

F 

8 

M 
Tu 


1 
2 
3 
4 
5 

6 

f* 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


8:10 
0.7 

3:48 
0.6 

4:80 
0.7 

5:17 
0.8 

6:10 
0.9 

0:80 
5.3 

1:27 
5.1 

2:31 
4.9 

8:44 
4.9 

4:66 
5.1 

0:01 
LO 

0:66 
0.7 

1:45 
0.4 

2:82 
0.2 

8:18 
0.2 

4:06 
0.8 

4:51 
0.4 

5:42 
0.7 

6:84 
1.0 

0:31. 
5.0 

lai 
4.7 

2:18 
4.5 

8:20 
4.4 

4:21 
4.5 

5:18 
4.7 

0:16 
L8 

0:52 
1.0 

1:30 
0.7 

2:08 
0.4 

2:48 
0.8 

3:30 
0.2 


9:14 
5.6 

9:58 
6.6 

10:85 
6.f 

11:18 
5.8 

12HJ7 
5.1 

7:10 
1.0 

8:20 
1.1 

9:28 
1.1 

10:85 
0.9 

11:84 
0.6 

6:69 
5.4 

6:66 
6.7 

7:47 
6.9 

8:84 
6.0 

9:18 
6.9 

10:00 
5.7 

10:44 
5.5 

11:28 
5.1 

12:15 
4.8 

7:30 
1.2 

8:29 
L8 

9:26 
1.3 

10:20 
1.3 

11:08 
1.2 

11:51 
1.0 

6K)9 
5.0 

6:52 
5.2 

7:34 
5.5 

8:14 
5.7 

8:55 
5.8 

9:35 
5.8 


15:29 
0.6 

16H» 
0.6 

16:42 
0.8 

17:25 
1.1 

18:16 
1.4 

18:08 
4.9 

14:10 
4.6 

15:24 
4.6 

16:89 
4.7 

17:46 
5.0 

12:29 
0.3 

18:18 
0.1 

14:06 
0.0 

14:68 
0.0 

15:86 
0.2 

16:20 
0.6 

17:06 
0.9 

17:66 
L2 

18:52 
1.5 

18K)8 
4.5 

14:05 
4.3 

15:10 
4.2 

16:16 
4.2 

4.5 

17:56 
4.8 

12:80 
0.8 

13:10 
0.6 

13:45 
0.5 

14:22 
0.4 

15.-01 
0.5 

15:40 
0.6 


21:88 
5.8 

22:16 
6.8 

22:56 
5.7 

23:40 
5.5 


19:18 
1.6 

20:34 
1.7 

21:52 
1.6 

28:02 
1.3 


18:40 
5.4 

19:80 

5.8 

20:15 
6.0 

20:58 
6.1 

21:39 
6.1 

22:20 
6.9 

23.-01 
5.6 

28:45 
5.3 


19:52 

1.8 

20:58 
1.9 

21:58 

l.-S 

22:50 
1.7 

23:85 
1.5 


18:38 
5.2 

19:17 
5.5 

19:55 
5.7 

20:32 
5.9 

21:12 
6.0 

21:52 
5.9 


The  tides  are  placed  in  the  order  of  occarrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  ol  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  Is  Intercolonial  Standard,  60th  meridian  W.;  0>>  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the  fore- 
noon (a.m.),  all  greater  arc  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:42 
is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the  datum  of 
soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  3.0  feet  below  mean  sea  level. 

S3rmbol8  and  abbreviations  relating  to  the  moon:  #,  new  moon;  ^,  1st  quur.;  Q.  full  moon;  ^,  3d  quar.;  £,  moon  on  the 
equator;  N,  8,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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of- 

APRIL. 

MAY. 

JUNE. 

• 

i 

2 

Day 

Time  and  Height  of  High  and 
LowWaUtr. 

i 

P 

Day  of— 

W.  Mo. 

1 

Time  and  Height  of  High  and 
Low  water. 

• 

i 

Day of— 

W.  Mo. 

:        1 

M     1 

.  Time  and  Height  of  Hi( 
LowWater. 

r 

1 

fhand 

W. 
W 

Mo. 

1 

4:12 
0.3 

10:20 
5.7 

16:24 
0.8 

22:34 

5.8 

F 

1 

4:50 
0.2 

10:55 
6.6 

17:04 
LI 

23:05 
5.6 

6:90 
0.4 

12:82 
5.4 

19:12 
L2 

•         •        • 

Th 

2 

5K)1 
0.4 

11:06 
6.5 

17:10 
1  0 

23:20 
5.6 

S 

2 

5:43 
O.b 

11:48 
6.8 

18K» 
L4 

23:58 
5.3 

D 

Tu 

2 

0:45 
5.1 

7:84 
0.7 

18:81 
5.2 

20:22 
L2 

N 

F 

1 

3 

6:57 
0,7 

11:56 
5.2 

18:09 
1.4 

•  •        • 

•  ■        • 

s 

3 

6:45 
0.7 

12:46 
5.1 

19:20 
L6 

«        •        • 
•        ■        • 

E 

W'   3 

1:60 
4.8 

8:88 
0.8 

14:32 
5.1 

21:27 
1.1 

y  8 

4 

0:11 
5.3 

6:58 
0.9 

12:53 
4.9 

19:20 
1.7 

3) 

M'    4 

0:58 
O.0 

7:58 
0.9 

18:60 
4.9 

20:88 
L5 

Th'   4 

8KX) 
4.7 

9:40 
0.9 

16:34 
5.1 

22:26 
LO 

p   8 

5 

1:09 
6.0 

8:06 
1.1 

14:00 
4.7 

20:40 
1.7 

Tu 

5 

2tOb 

4.7 

9:00 
0.9 

14:56 
4.8 

21:46 
L8 

F;    5 

4:15 
4.6 

10:38 
LO 

16:84 
6.1 

28:20 
0.8 

M 

6 

2:17 

4.8 

9:17 
1.0 

15:12 
4.6 

21:55 
1.5 

W 

6 

8:20 
4.7 

10H» 
0.9 

16.-01 
4.9 

22:47 
LI 

S     6 

1 

5:22 
4.6 

^1:32 
LO 

17:30 
5.2 

•         •         • 

Tu 

7 

8:32 

4.8 

10:21 
0.9 

16:23 
4.8 

22:58 
1.2 

£ 

Th 

7 

4:81 
4.7 

11:00 
0.8 

17:01 
5.1 

28:40 
0.8 

S 

7 

0:10 
0.7 

6:20 
4.7 

12:24 
LO 

18:18 
5.3 

W 

8 

4:45 
4.9 

11.-20 
0.7 

17:25 
5.1 

28:54 
0.9 

F 

8 

5:38 
4.9 

11:53 
0.8 

17:55 
5.4 

•  •        • 

•  ■        • 

M     8 

0:56 
0.6 

7K)8 
4.8 

13:10 
1.1 

19:02 
5.4 

E  Th 

1 

9 

5:40 
5.1 

12:18 
0.6 

18:19 
6.4 

•  •        ■ 

•  •        • 

6 

9 

0:28 
0.6 

6:32 
5.1 

12:42 
0.7 

18:42 
5.5 

oiTu    9 
1 

1:40 
0.4 

7:50 
4.9 

18:65 
L2 

19:45 
5.4 

F 

10 

0:44 
0.6 

6:46 
5.4 

18K)1 
0.4 

19HJ6 
6.7 

S 

10 

1:14 
0.4 

7:19 
6.2 

18:29 
0.8 

19:27 
5.7 

8    W    10 

2:18 
0.4 

8:28 
4.9 

14:84 
L8 

20:22 
5.4 

O'  S 

11 

1:30 
0.4 

7:32 
5.6 

13:46 
0.4 

19:51 
5.8 

O 

M 

11 

1:56 
0.8 

8:02 
6.2 

14:11 
0.9 

20H)7 
5.7 

Th  11 

2:56 
0.4 

9K)2 
4.9 

15:10 
L4 

21  K» 
5.3 

1 

12 

2:15 
0.2 

8:17 
5.6 

14:30 
0.4 

20:81 
5.9 

Tu'12 

1 

2:37 
0.3 

8:42 
6.2 

14:50 
1.0 

20:45 
5.6 

F   12 

1 

8:81 
0.5 

9:36 
5.0 

15:42 
L< 

21.32 
&.2 

M 

1 

13 

1 

2:59 
0.2 

8:59 
5.6 

15:10 
0.6 

21:U 
5.8 

W.13 

1 

8:16 
0.4 

9:20 
5.2 

15:28 
L2 

21:22 
6.6 

A 

S    13 

4K)6 
0.7 

10:10 
5.0 

16:18 
L7 

22:07 
5.1 

TuH 

1 

8:40 
0.8 

9:38 
5.5 

15:64 
0.9 

21:50 
6.7 

S 

Thl4 

8:56 
0.5 

9:57 
5.1 

16K)6 
1.4 

21:58 
6.8 

S 

14 

4:40 
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The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  daj; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Intercolonial  Standard,  60th  meridian  W.;  0>>  is  midnight;  12t>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  aftemcx)n  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the 
datum  of  .soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  3.0  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #.  new  moon;  }),  1st  quar.;  O.  ^ull  moon;  (^,3d  quar.;  £.,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Intercolonial  Standard,  60th  meridian  W.;  Oi>  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  Instance. 
15:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the 
datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  8.0  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }).  1st  quar.;  O*  '^11  moon;  (C,  8d  quar.;  E,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 


EASTPORT  (Pearce'8  Wharf),  MAINE,  1903. 


63 


1                             JANUARY. 

FEBRUARY. 

MARCH.                                1 

• 

i 

Day  of— 

1 

Time  and  Height  of  High  and 
Low  Water. 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 
1 

W.  Mo. 

W. 

Mo. 
1 

1 

iTh 

0:06 

6:19 

12:18 

18:42 

E 

s 

1 

0:58 

7:09 

13:09 

19:30 

6:M 

12:06 

18:26 

•        •        • 

17.0 

1.2 

17.7 

0.0 

18.2 

0.4 

18.2 

-0.2 

-0.5 

18.8 

—0.8 

•        •        • 

F 

2 

0:42 

6:55 

12:55 

19:20 

M 

2 

1:34 

7:61 

13:51 

20:12 

M 

2 

0:26 

6:46 

12:46 

19:05 

17.2 

1.8 

17.6 

0.2 

18.8 

0.4 

18.0 

0.2 

19.0 

-0.7 

18.9 

-0.6 

s 

3 

1:20 

7:36 

18:85 

20:00 

Tu 

3 

2:18 

8:37 

14:38 

21:00 

Tu 

3 

1K)8 

7:28 

18:29 

19:48 

17.8 

1.4 

17.6 

0.4 

18.2 

0.5 

17.7 

0.6 

19.0 

-M).6 

18.7 

-0.2 

g 

4 

2K)1 

8:18 

14:17 

20:42 

W 

4 

8K)6 

9:29 

15:80 

21:50 

W 

4 

1:62 

8:14 

14:17 

20:36 

17.4 

1.4 

17.3 

0.7 

18.0 

0.6 

17.4 

1.0 

18.8 

—0.4 

18.2 

0.3 

EM 

5 

2:46 

9:06 

16:04 

21:30 

3) 

Th 

5 

8:69 

10:26 

16:28 

22:50 

Th 

5 

2:40 

9:06 

16:13 

21:28 

17.5 

1.4 

17.1 

0.9 

17.8 

0.7 

17.0 

1.3 

18.4 

0.0 

17.7 

0.9 

D 

Tu'  e 

8:35 

9:67 

15:57 

22:23 

F 

6 

4:57 

11:27 

17:28 

23:51 

3) 

F 

6 

3:35 

10:05 

16:10 

22:28 

^  «A 

17.4 

1.8 

16.9 

1.1 

17.7 

0.7 

16.8 

L3 

18.0 

0.8 

17.1 

L3 

w 

7 

4:28 

10:66 

16:52 

23:19 

■s 

7 

6:00 

12:81 

18:34 

•        •        • 

N 

s 

7 

4:35 

11:08 

17:10 

23:82 

t 

17.4 

1.2 

16.8 

1.2 

17.8 

0.4 

16.9 

•        •        • 

17.7 

0.5 

16.7 

L4 

Th 

8 

6:25 

11:64 

17:54 

w             •              • 

N 

s 

8 

0:65 

7:08 

13:34 

19*.S8 

g 

8 

6:40 

12:11 

18:16 

•        •        • 

17.6 

0.8 

16.9 

•           ■           • 

0.9 

18.2 

—0.3 

17.4 

17.6 

0.4 

16.8 

•        •        • 

F 

9 

0:18 

6:26 

12:66 

18:67 

M 

9 

1:67 

8:05 

14:32 

20:38 

M 

9 

0:39 

6:46 

13:15 

19:20 

1.0 

18.0 

0.2 

17.2 

0.2 

IS.  9 

—1.2 

18.8 

1.1 

17.9 

-0.1 

17.3 

s 

10 

1:18 

7fl5 

13:55 

19:68 

P 

Tu 

10 

2:55 

9K)8 

15:29 

21:35 

P 

Tu 

10 

1:40 

7:48 

14:16 

20:21 

0.6 

18.6 

-0.6 

17.8 

-0.7 

19.8 

—2.1 

19.1 

0.3 

18.6 

—0.8 

18.1 

N     ft 

11 

2:17 

8:25 

14:51 

20:57 

O 

W 

11 

8:60 

9:59 

16:20 

22:27 

W 

11 

2:40 

8:48 

16:10 

21:17 

-0.1 

19.4 

-1.5 

18.6 

—1.6 

20.6 

—2.9 

20.0 

-0.7 

19.8 

—1.7 

19.1 

P 

M 

12 

8:14 

9:20 

16:47 

21:52 

Th  12 

4:42 

10:50 

17:10 

28:17 

Th 

12 

8:35 

9:41 

16:02 

22:08 

1  " 

-0.9 

20.2 

-2.5 

19.3 

—2.4 

21.1 

-3.3 

20.6 

—1.7 

20.0 

—2.4 

19.9 

OiTu 

13 

4:08 

10:15 

16:40 

22:46 

F 

13 

5:32 

11:40 

17:59 

•        •        • 

2 

F 

13 

4:26 

10:32 

16:60 

22:66 

1 

-1.7 

20.9 

-3.2 

20.0 

—2.9 

21.8 

-3.5 

«                 ■ 

—2.4 

20.5 

—2.8 

20.6 

W 

14 

6:00 

11:07 

17:80 

23:37 

E 

8 

14 

0:06 

6:21 

12:28 

18:46 

8 

14 

6:13 

11:20. 

17:36 

23:42 

-2.3 

21.3 

-3.6 

20.5 

^.^ 

20.9 

-3.0 

21.1 

—3.2 

^^ 

—2.8 

20.7 

—2.9 

20.6 

Th 

15 

6:60 

11:68 

18:20 

•        •        • 

g 

1f> 

0:52 

7:10 

13:16 

19:34 

s 

15 

6:00 

12:06 

18:22 

•        ■        • 

-2.6 

21.4 

-8.6 

•        •        ■ 

20.7 

—2.6 

20.6 

—2.5 

^%^ 

—2.9 

20.6 

—2.5 

•        •        • 

F 

16 

0:27 

6:41 

12:50 

19:10 

M 

16 

1:40 

7:58 

14:03 

20:22 

M 

16 

0:27 

6:45 

12:51 

19:07 

t 

20.7 

-2.7 

21.2 

-3.4 

^  x^ 

20.3 

—2.0 

19.7 

— L6 

20.6 

—2.5 

19.9 

—1.8 

E 

ft 

17 

1:16 

7:32 

13:88 

20:00 

Tu  17 

2:29 

8:49 

14:54 

21:12 

Tu 

17 

1:12 

7:31 

18:36 

19:53 

• 

20.5 

-2.4 

20.6 

-2.8 

19.5 

—1.2 

18.6 

-0.5 

19.9 

—1.8 

19.1 

—0.9 

g 

18 

2:07 

8:25 

14:30 

20:50 

W 

18 

8:20 

9:41 

15:45 

22:05 

W 

18 

1:58 

8:19 

14:22 

20:40 

20.2 

-1.8 

19.8 

-1.9 

18.6 

-0.3 

17.4 

0.5 

» • 

^x^ 

19.1 

-0.9 

18.1 

0.1 

M 

19 

2:69 

9:18 

15:24 

21:45 

(f 

Th  19 

4:13 

10:87 

16:40 

23:01 

Th 

19 

2:46 

9:08 

15:11 

21:30 

1  "  ~ 

19.5 

-1.1 

18.8 

-1.0 

^^ 

1 
1 

17.7 

0.6 

16.5 

1.4 

18.2 

0.0 

17.1 

L2 

c 

Tu 

20 

8:52 

10:16 

16:19 

22:40 

F    20 

6:07 

11:34 

17:38 

•        •        ■ 

S 

F 

20 

8:35 

lOKX) 

16K)4 

22:25 

18.8 

-0.4 

17.8 

0.0 

16.9 

1.2 

15.8 

•        •        • 

C 

mm\^ 

17.2 

0.9 

16.2 

2.0 

w 

21 

4:48 

11:12 

17:17 

23:37 

8 

s 

21 

0:00 

6:05 

12:32 

18:32 

s 

21 

4:28 

10:66 

16:68 

23:21 

18.0 

0.3 

16.9 

0.7 

2.0 

16.4 

1.5 

15.4 

MB^ 

16.4 

L5 

16.6 

2.5 

Th 

22 

6:46 

12:11 

18:16 

•        •        • 

A 

s 

22 

0:56 

7:00 

13:28 

19:34 

A 

s 

22 

6:23 

11:51 

17:56 

•        •        « 

17.4 

0.7 

16.2 

•        •        ■ 

2.2 

16.8 

L5 

15.5 

15.9 

L9 

15.3 

•        •        • 

F 

23 

0:85 

6:42 

18:10 

19:15 

M 

2a 

1:60 

7:54 

14:20 

20:25 

M 

23 

0:18 

6:20 

12:47 

18:51 

1.8 

17.1 

0.9 

15.9 

1 

2.1 

16.8 

L2 

15.8 

mm^M 

2.6 

15.8 

L8 

16.4 

s 

s 

24 

1:80 

7:88 

14:06 

20:10 

Tu  24 

2:40 

8:48 

16:06 

21:10 

Tu 

24 

1:14 

7:14 

13:89 

19:44 

1.6 

17.0 

0.8 

16.9 

1.7 

16.8 

0.7 

16.4 

4K^  %M 

mm  ^ 

2.4 

16.0 

L5 

16.9 

A 

g 

25 

2:26 

8:29 

14:56 

21:00 

w 

25 

8:25 

9:27 

16:49 

21:52 

w 

25 

2K)6 

8:05 

14.-28 

20:82 

1.5 

17.1 

0.6 

16.0 

»  » 

Mm\^ 

1.2 

17.3 

0.2 

17.0 

mm^uM 

L8 

16.6 

0.9 

16.7 

M 

26 

8:12 

9:16 

15:40 

21:46 

Th 

26 

4:08 

10:09 

16:29 

22:31 

Th 

26 

1^:60 

8:52 

15:13 

21:16 

t 

1.4 

17.8 

0.4 

16.4 

0.7 

17.8 

-0.2 

17.7 

••^^ 

LI 

17.2 

0.3 

17.6 

Tu 

27 

8:67 

9:68 

16:20 

22:25 

•• 

F 

27 

4:46 

10:48 

17:07 

23:10 

E 

F 

27 

8:85 

9:36 

16:66 

21:59 

1 

1.2 

17.6 

0.1 

16.7 

■•  9 

0.1 

18.3 

—0.6 

18.3 

■■  ■ 

0.3 

17.9 

—0.3 

18.3 

1 

W 

28 

4:88 

10:88 

17:00 

23:02 

E 

s 

28 

6:25 

11:26 

17:45 

23:48 

• 

8 

28 

4:17 

10:19 

16:36 

22:39 

1.0 

17.7 

-0.1 

17.2 

mm\^ 

-0.3 

18.6 

-0.8 

18.8 

^-Z 

MV^X 

-0.5 

18.6 

-0.8 

19.0 

Th 

29 

6:15 
0.8 

11:16 
17.9 

17:87 
-0.8 

23:39 
17.5 

S 

29 

4:58 
—LI 

11:00 
19.1 

17:17 
—LI 

23:20 
19.5 

1 

F 

30 

6:60 
0.6 

ll*.d2 
18.1 

18:15 
-0.4 

•  •        • 

•  ■        • 

M 

30 

6:39 
— L5 

11:41 
19.4 

17:58 
—LI 

•  •        ■ 

•  •        • 

ft 

31 

0:16 

6:29 

12:30 

18:62 

Tu 

31 

o.-oi 

6:21 

12:25 

18:40 

1  — 
1 

17.9 

0.4 

18.2 

-0.3 

x^^ 

19.7 

— L7 

19.4 

—1.0 

Thetld 

es  are  placed  in  the  order  of  occurrence,  wi 

th  their  times  on 

the  first  line  and  heights  o 

n  the  second  line  of  each  day;    | 

a  comparig 

on  of  consecutive  heights  will  indicate  whe 

ther  it  is  1 

bigh  or 

low  water. 

The  tlr 

ae  used  is  Eastern  Standard,  75th  meridian 

W.;  0^  is  midnight,  12i>  is  noon;  all  hours  le 

ss  than  IS 

!  are  in  the  forenoon    1 

(a.  m.),  all 

greater  are  in  the  afternoon  (p.  m.)  and  w 

hen  diminished  by  12  give  the  times  after 

Doon;  for  instance,  15:42  is  3:42    | 

i  p.  m.    The 

>  heights,  in  feet  and  tenths,  are  reckoned  f 

rom  Mean  Low  Water,  which  is  the  datum 

of  soundi 

ngson 

the  Coast  and    | 

1  Geodetic  Si 

iirvey  Charts  for  this  region,  and  which  is  9. 

1  feet  bel< 

>w  mean  sea  level. 

Symbo 

Is  and  abbreviations  relating  to  the  moon 

:  #,  new  moon; 

}),  l8t  quar.;  O*  ^^^^  moon 

;  C.  8d  quar.;  E, 

moon  on  the   | 

1  equator:  N 

,  S,  moon  farthest  north 

or  south  of  the  equ 

ator;  A,  P 

,  moon 

in  apogee  or  perigee. 

EASTPOBT  {Pearce'8  Wharf),  MAINE,  1903. 


W 

1 

IB,  7 

-'i!1 

13:10 

IV^ 

f 

I 

U't 

7:40 

18:44 

20:00 

M 

1 

2:46 

9:11      16:20 

21:40 

Th'    2 

isfi 

Jl.'2 

W*? 

^" 

s 

2 

lit 

-i^ 

18.4 

6.1 

]) 

Tu 

2 

8:44 
IS.  7 

-i.0       18.4 

6.0 

'^ 

f!   3 

18.9 

8^0 
—0.7 

14:52 

21:11 

s 

3 

3ffl 

9:30 

16^8 

"o" 

E 

W 

3 

ttl 

^^5    7b1 

"^o" 

J 

S     4 

ml 

-6.1 

17.3 

1.1 

J 

m'   4 

18.2 

10:30 

1«:3» 

28:00 

Th 

4 

5:47 

12:10      18:18 
-0.2       18.1 

p 

Si    6 

4:18 

lOM 

"t^ 

28:17 
1.2 

Tu!   5 

17°9 

-0,2 

■si 

F 

5 

0:42 
-9.1 

6:49      18:08 
17.6     -0.1 

18.2 

Mj6 

17.6 

11*3 

17:59 

W,   6 

0n>4 

iV? 

12:86 

";" 

8 

6 

4* 

7:4S      14*4 

20:12 

Tu    7 

T» 

??? 

-0.1 

17-5 

E 

Th    7 

0^ 

I'i'J 

13:83 

19:41 

8 

7 

2:86 
-0.6 

S  3i 

18.6 

W,   8 

\^. 

7:81 

13:66 

-o.« 

1'8'2 

F     8 

2:04 

U2 

-6.7 

Vt 

M 

8 

-*9 

?rt   ^A 

^^7 

E 

Th    fl 

232 
-0.7 

18,8 

-i.3 

19.0 

S     8 

-i.2 

a^i 

15:20 

21:27 

0 

Tu 

9 

4:11 

1930      16^0 

22:34' 

F   10 

8:17 

».-24 

16:41 
—1.8 

21:48 

S   10 

-i" 

?ts 

-i.i 

19.4 

3 

W 

10 

-^0 

17.5        6.2 

^^'5 

0 

8    11 

-i.i 

19.8 

^i^ 

22:85 

0 

Mjll 

4:38 

10:40 

-ri 

^■^ 

Th 

11 

5*7 

V7"      "0" 

23:^ 

»'l2 

4:&3 

"b^ 

"i'J 

20.1 

Tu  12 

~l.l 

18,4 

iil 

23:38 

F 

12 

-6.5 

17.2       i.o 

M  13 

-2.4 

'l^t 

17A7 

W   13 

6:00 

^?tl 

"o'o 

A 

S 

13 

0-ja 

-Ti    ^rt 

"l5 

TuM 

"ftl 

—2.0 

19,0 

-0.9 

s 

Tb;H 

18,7 

-0.9 

12:45 

18:68 

s 

14 

17,3 

7:35      13:87 

19:52 

W,15 

0:*6 

7:l» 

1S:10 

^ 

F    15 

1:00 

-J).  3 

\^7a 

1.3 

M 

15 

17*S 

6.8       16.7 

20:36 

s 

Th  16 

1:28 
18,  S 

-0.8 

^ 

20:10 

A 

S    16 

17.4 

6.4 

14«7 

20:24 

Tu 

16 

2«i 

•,1  'S 

2131 
2.1 

fIi7 

2:ia 

8:38 

"tS 

1.7 

S    17 

2:25 

i.o 

14:53 

21:10 

VV 

17 

18.4 

l.t       16.7 

^i'S' 

*■ 

8^18 

2:50 
16.9 

9:25 

16:28 

21:48 

M   18 

3:0* 

"lI 

'l^l 

'i.e 

i 

Th 

18 

4K»7 

"it       »" 

Ta 

(t 

S    19 

lel 

10:16 

15,7 

2,7 

ir 

Tu!19 

15.9 

i.8 

18:30 
16.0 

22:52 

F 

19 

16.3 

"S  'S-! 

M   20 

?^ 

11:10 

■S'S 

2337 

W   20 

4:60 

"lis 

17:22 

^i" 

S    20 

Ti 

S  "i1 

17.5 

Tu  21 

?f^ 

"i1 

'S 

E 

Th|  21 

16,0 

12:11 

's 

S 

21 

0*9 

f3  "S 

'1^ 

W   22 

^•S 

W?S 

i.o 

"*2 

f:22 

"il 

16.4 

"" 

19:09 
17.3 

M 

22 

1*5 

17.6         6.1 

19.0  1 

Th  23 

:.8 

18.3 

13:47 

19:51 

s!23 

T. 

7:35 

•'t. 

20*1 

Tu 

23 

3M 

8*2      16fl9 

W.'9  ■ 

E 

Fi24 

%" 

?7!l 

'Ts 

20:89 
17,9 

S  ,24 

Js^ 

I'i^ 

-6.2 

19.0 

N 

W 

24 

-tl 

19.1     -i.8 

20.7 

S  l25 

JS 

1B.0 

isao 
— o.s 

21  as 

M  25 

8:16 

9:19 

16:36 

mo 

?Th 

25 

4:33 
—2.9 

10:38      18*! 

^^ 

S    26 

—i.o 

lei 

-0.9 

S 
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19.9 
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A^      '^. 

1937 
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The  belghla.  In  leet  and  tenths,  are  reckon 
Oc  Snrvej  Charts  for  this  region,  and  whle 
■  and  abbrevlallona  telaUng  to  Ibe  moon 

S,  moon  farthest  north  or  south  ol  the  equ 

th  tl^lr  timea  on  Ibe  first  line  and  heights 
tber  It  is  high  or  low  water. 
W,;  0^  Is  midnight,  12"  la  noon;  all  houn  le< 

la  9.1  teet  below  mean  sea  level, 
a,  new  moon:  %  lat  quar.:  0.  fu"  inoon 
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n  the  second  line  of  each  dav; 
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• 

Day 

JULY. 

AUGUST. 

SEPTEMBER. 

1 

• 

i 

s 

of— 

Time  and  Height  of  High  mad 
Low  Water. 

• 

Day  of— 

Time  an 

4:50 
17.4 

d  Height  of  High  and 
Low  Water. 

• 

B 

8 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

W.  Mo. 

1 

:3 

W.  Mo. 

S,    1 

W. 
Tu 

Mo. 

1 

D  W'   1 

3:22 
19.2 

9:45 
—1.4 

15:52 
19.0 

22:16 
-0.7 

11:10 
0.3 

17:18 
17.8 

28:46 
0.8 

0:11       6:18 
L2      15.7 

12:87 
1.9 

18:42  i 
16.5  ! 

;         Th      2 

1 

4:20 
18.4 

10:42 
-0.7 

16:51 
18.5 

23:15 
-0.2 
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6:60 
16.6 

12:10 
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18:18 
17.8 

•  ■        • 

•  •        • 

W 
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13:36 
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19:39 
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15:13 
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13:38 
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19:45 
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8:46 
16.1 
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17.3 
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15:56 
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21:27 
18.0 

F 

7 

4:07 
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10:14 
16.7 
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22:27 
17.7 
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17:11 
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23:12 
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3:50 
-0.3 
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16.8 
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22:12 
18.0 
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S 
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4:47 
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10:51 
17.1 
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L5 
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3:30 
16.8 

9:55 
1.3 
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11:20 
L6 

17:27 
17.6 

23:59 
0.7 
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N 

Tu 

18 
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F 
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14:10 
—0.8 
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S   19 
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W 
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0.2 
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S 

19 
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1 
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0.7 
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16.8 
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LI 
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Th  20 

1 
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—0.6 
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-0.8 
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• 

s 

20 
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0.0 
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0.5 
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P 
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—1.6 

9:06 

18.8 
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—1.3 

21:30 
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E 

M 

21 
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16:48 
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22 
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—0.9 
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14:46 
—0.4 
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22 

3:64 
—2.5 
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19.8 

16:15 
—2.3 
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Tu 

22 

6:11      11:17 
-8.0       21.0 

17:35 
—8.3 

28:42 
20.9 

'      Th'  23 

1 

3:20 
—1.9 

9:25 
18.9 

15:40 
—1.3 

20:49 
20.5 

s 

23 

4:45 
-8.2 

10:51 
20.6 

17:07 
-3.0 

23:14 
2L4 

W 

23 

5:58     12:03 
—2.9      20.9 

18:28 
-3.1 

•  •        • 

•  •        • 

P    F   24 

4:13 
—2.8 

10:20 
19.8 

16:34 
—2.0 

22:41 
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E    m'24 
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6:34 
—3.5 

11:40 
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17:56 
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Th'24 
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i 
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12:60 
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—2.6 
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5:05 
—3.4 

11:11 
20.4 

17:25 
—2.6 

23:32 
21.5 

,Tu!25 

,      1 

0:03 
21.4 

6:22 
—3.5 

1238 
21.2 

18:45 
—8.2 

F 

25 

1:16       7:31 
19.7     — L6 

13:36 
19.7 

19:67 
—1.8 

S   26 

1 

5:55 
—3.7 

12:01 
20.8 

18:17 
—2.8 

•         ■         ■ 

'W  26 

,      t 

0:51 
2L0 

7:10 
—3.0 

13:16 
20.8 

19:34 
—2.7 

S 

26 

2:03       8:20 
18.8     —0.6 

14:25 
18.8 

20:48 
—0.8 

M  27 

1 

0:23 
21.4 

6:44 
-3.6 

12:60 
20.9 

19:08 
—2.8 

Th  27 

1:40 
20.3 

7:58 
—2.2 

14:05 
20.1 

20:25 
— L9 

S 

s 

27 

2:63       9:11 
17.7        0.5 

16:15 
17.9 

21:40 
0.2 

E  Tu  28 

1 

1:14 
21.1 

7:34 
-8.2 

18:40 
20.6 

19:59 
—2.4 

F   28 

2:30 
19.3 

8:49 
—1.2 

14:55 
19.2 

21:18 
— LO 

D 

M  28 

3:46      10:06 
16.7        L6 

16:10 
16.9 

22:37 
1.0 

VV!29 

1 

2:04 
1        20.4 

8:25 
—2.4 

14:32 
20.1 

20:52 

— L8 

})'  S    29 
1 

3:22 
18.1 

9:42 
0.0 

15:49 
18.3 

22:14 
0.0 

Tu  29 

4:40     11:08 
16.0        2.0 

17:06 
16.3 

23:33 
1.5 

Th30 

2:57 
1        19.4 

9:18 
—1.5 

15:26 
19.4 

21:47 
—1.0 

S   30 

4:18 
17.0 

10:39 
0.9 

16:46 
17.4 

23:12 
0.7 

A 

W   30 

1 

5:89     12:00 
16.6        2.8 

18:03 
16.0 

•        •        • 

D    F   31 

1 
■     1 

3:52 

18.4 

10:13 
—0.5 

16:20 
18.5 

22:45 
-0.2 

s 

M  31 

! 

5:17 
16.2 

11:38 
L6 

17:43 
16.7 

■         •         ■ 
•         ■         • 

The  tl< 
a  compari 

Thetf] 
(a.  m.),  al 
p.  m.    Th< 
Geodetic  E 

Symbc 
equator;  I 

les  are  placed  in  the  order  of  occurrence,  w 
Bon  of  consecutive  heights  will  indicate  wh< 
me  used  is  Eastern  Standard,  75th  meridian 
1  greater  are  in  the  afternoon  (p.  m.)  and  w 
B  heights,  in  feet  and  tenths,  are  reckoned  f 
jurvey  Charts  for  this  region,  and  which  is  S 
»l8  and  abbreviations  relating  to  the  moon 
J,  S,  moon  farthest  north  or  south  of  the  eqi 

ith  their  times  on  the  first  line  and  heights  < 

3ther  it  is  high  or  low  water. 

W.;  0>»  is  midnight,  12i>  is  noon;  all  hours  le 

hen  diminiAhed  By  12  give  the  times  after 

rom  Mean  Low  Water,  which  is  the  datum 

M  feet  below  mean  sea  level. 

i:  #,  new  moon;  }),  Istquar.;  Oi  ^^^l  moor 

iiator;  A,  P,  moon  in  apogee  or  perigee. 

>n  tlie  second  line  of  each  day; 

fss  than  12  are  in  the  forenoon 
noon;  for  instance,  15:42  is  %.42 
of  soundings  on  the  Coast  and 

i;  Ci  8d  quar.;  E,  moon  on  the 
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OCTOBER. 

NOVEMBER. 

DECEMBER. 

• 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

o 

8 

£ 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

1 

Day  of— 

Time  and  Height  of  High  and 
Lowls'ater. 

W. 
Th 

Mo. 
1 

W. 

8 

Mo. 
1 

W. 
Tu 

Mo. 
1 

0:80 

6:87 

12rf>7 

19KX) 

1:80 

7:84 

18'.57 

19:67 

1:85 

7:40 

14K)6 

20:00 

1.6 

15.6 

2.2 

16.0 

1.4 

16.6 

L8 

16.5 

4b    •* 

LI 

17.6 

0.5 

17.1 

F 

2 

1:22 

7:30 

18:60 

19:51 

M 

2 

2:18 

8:21 

14:48 

20:45 

w 

2 

2:25 
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nd  heights  ( 

>n  the  second  line  of  each  day;    | 

acomparia 

on  of  consecutive  heights  will  indicate  wh< 

>ther  it  is 

high  oi 

■  low  water. 

The  til 

ae  used  l6  Eastern  Standard,  75th  meridian 

W.;  0^  is  midnight,  12>>  is  noon;  all  hours  U 

»s  than  12 

I  are  in  the  forenoon   1 

(a.  m.) ,  all 

greater  are  in  the  afternoon  (p.  m.)  and  wl 

tien  diminished  by  12  give  the  times  after 

noon;  for  instance,  15:42  is  8:42   | 

p.  m.    The 

heights,  In  feet  and  tenths,  are  reckoned  t 

rom  Mean  Low  Water,  which  is  the  datum  c 

>f  soundix 

igs  on  1 

^e  Coast  and   | 

Geodetic  Si 

iirvey  Charts  for  this  region,  and  which  is  9 

.1  feet  bel 

owmefl 

inseah 

jvel. 
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Is  and  abbreviations  relating  to  the  moon; 

9,  new  moon;  ^,  Ist  qnar.:  0>  'uU  moon; 

(C,  3d  quar.;  £, 

moon  on  the   | 

equator;  N 

,  S,  moon 

farthest  north 

or  south  of  the  equi 

ator;  A.  F 

',  moon 

in  apogee  or  perigee. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparlBon  of  consecutlye  heights  will  Indicate  whether  it  Is  high  or  low  water. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0>>  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance.  15:42  is 
3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast 
and  Geodetic  Survey  Charts  for  this  region,  and  which  is  4.4  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #.  new  moon;  }),  Ist  quar.;  0>  ^ull  moon;  (^,  8d  quar.;  E,  moon  on  the 
equator;  N,  6,  moou  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  wat^r. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0»  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.) ,  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:42  ia  3:42 
p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and 
Geodetic  Survey  Charts  for  this  region,  and  which  is  4.4  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  J,,  Ist  q^^ar.;  Q,  full  moon;  (^,  8d  quar.;  E,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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21:41 

F 

7 

4:20 

10:41 

16:35 

22:40 

M 

7 

4:66 

11:07 

17:11 

28:20 

. 

—0.1- 

8.0 

.     0.6 

9.2 

—0.1 

8.0 

0.7 

8.9 

-0.3 

8.7 

0.0 

8.9 

W 

8 

4:06 

10:28 

16;17 

22:25 

o 

S 

8 

4:66 

11:16 

17:10 

28:15 

E 

Tu 

8 

5:29 

11:89 

17:46 

23:66 

- 

-0.2 

8.0 

0.6 

9.1 

—0.2 

8.1 

0.7 

8.8 

—0.3 

9.0 

-0.2 

9.0 

O  Th    9 

4:47 

11:10 

16:69 

23:05 

s 

9 

6:30 

11:45 

17:42 

23:48 

W 

9 

6:04 

12:13 

18:23 

•          •           a 

-0.H- 

8.0 

0.7 

9.0 

—0.2 

8.3 

0.6 

8.8 

-0.4 

9.2 

T-0.4 

•           •           • 

A 

F 

10 

6.-25 

11:45 

17:36 

23:40 

M 

10 

6:03 

12:16 

18:16 

•         • 

Th  10 

0:31 

6:88 

12:50 

19:02 

•     ^' 

-0.3- 

8.0 

0.8 

8.8 

—0.8 

8.5 

0.4 

•         •         ■ 

1 

9.1 

—0.4 

9.3 

—0.6 

S    11 

6:00 

12:18 

18:11 

•        •        • 

E 

Tu 

11 

0:22 

6:37 

12:47 

18:50 

F   11 

1:11 

7:18 

18:30 

19:48 

—0.3 

8.0 

0.9 

•        •        • 

8.8 

—0.3 

8.7 

0.2 

9.0 

-0.3 

9.3 

—0.6 

S   12 

0:15 

6:35 

12:50 

18:45 

W 

12 

0:58 

7:11 

13:22 

19:30 

S 

12 

1:65 

8:00 

14:16 

20:36 

8.7 

-0.2 

8.0 

0.8 

1 

8.8 

—0.3 

8.8 

0.0 

8.9 

—0.1 

9.2 

—0.5 

M  13 

0:50 

7:10 

13:22 

19:21 

Th  13 

1:87 

7:50 

14:02 

20:13 

s 

13 

2:45 

8:50 

16:05 

21:80 

8.6 

^0.2 

8.2 

0.7 

8.8 

-0.2 

9.0 

0.0 

8.6 

0.2 

9.1 

—0.4 

Tu  14 

1:26 

7:45 

13:59 

20:00 

F 

14 

2:20 

8:80 

14:45 

21:00 

§ 

M'14 

3:88 

9:42 

16:02 

2238 

■       8.5 

-0.1 

8.4 

0.6 

8.6 

0.0 

9.0 

-0.1 

1 

8.3 

0.4 

9.0 

-0.3 

E    W;15          2:06 

8:23 

14:37 

20:44 

S    15 

8:07 

9:15 

15:36 

21:55 

Tu;15 

4:40 

10:48 

17K)4 

28:31 

1 

8.4 

0.0 

8.5 

0.5 

1 

8.5 

0.2 

8.9 

—0.1 

1 

8.1 

0.6 

8.9 

—0.2 

Th  16 

2:50 

9:05 

16:21 

21:33 

(L 

S 

16 

4:00 

10:08 

16:28 

22:52 

w;i6 

6:46 

11:50 

18:10 

•        •        • 

-       8.3 

0.1 

8.6 

0.4 

8.3 

0.4 

8.9 

—0.1 

8.1 

0.6 

8.9 

•        •        • 

(L 

F   17 

3:39 

9:51 

16:10 

22:26 

M 

17 

5K)0 

11:05 

17:28 

23:54 

Th  17 

0:85 

6:61 

12:58 

19:16 

8.2 

0.2 

8.7 

0.3 

8.1 

0.5 

9.0 

—0.2 

—0.8 

8.3 

0.4 

9.1 

S    18 

4:31 

10:40 

17:01 

28:22 

N 

Tu!l8 

6:06 

12:08 

18:30 

•        •        ■ 

P 

F 

18 

1:38 

7:66 

14:02 

20:18 

-       8.2 

0.3 

8.8 

0.1 

8.1 

0.5 

9.2 

■        •        • 

1 

-0.6 

8.7 

—0.1 

9.5 

S 

19 

5:28 

11:85 

17:57 

■        ■        • 

W 

19 

0:57 

7:09 

13:12 

19:31 

8- 

19 

2:36 

8:62 

16:00 

21:16 

8.1 

0.4 

9.0 

•        •        • 

-0.4 

8.2 

0.3 

9.4 

—1.0 

9.2 

—0.6 

9.9 

M  20 

0:20 

6:29 

12:38 

18:56 

Th  20 

1:58 

8:12 

14:16 

20:32 

• 

S   20 

3:30 

9:46 

15:65 

22:10 

•   -0.2 

8.2 

0.3 

9.3 

1 

—0.8 

8.6 

-0.1 

9.8 

—1.8 

9.8 

—LI 

10.1 

Tu  21 

1:20 

7:31 

13:82 

19:53 

P 

F   21 

2:56 

9:10 

16:14 

21:80 

£ 

M 

21 

4:22 

10:36 

16:46 

28:00 

—0.5 

8.3 

0.1 

9.7 

'        1 

— L2 

9.1 

-0.6 

10.2 

— L5 

10.2 

— L5 

.10.3 

N 

W  22 

2:18 

8:31 

14:32 

20:50 

• 

S 

22 

3:50 

10.-06 

16:10 

22:24 

Tu  22 

6:10 

11:28 

17:35 

23:60 

—1.0 

8.7 

-0.2 

10.1 

—1.6 

9.6 

— LO 

10.5 

—1.6 

10.3 

— L7 

10.2 

1      Th 

23 

3:15 

9:30 

15:30 

21:45 

H 

23 

4:41 

10:56 

17:03 

28:16 

W 

23 

6:59 

12:10 

18:26 

•        •        ■ 

i      j    ■ 

—1.4 

9.1 

-0.5 

10.4 

1 

—1.9 

10.0 

—1.4 

10.6 

% 

—1.5 

10.3 

—1.6 

•        •        ■ 

!P    F   24 

4:09 

10:24 

16:25 

22:39 

E 

M   24 

5:31 

11:46 

17:54 

•        •        • 

Th  24 

0:40 

6:46 

12:68 

19:13 

:• 

—1.8 

9.5 

—0.8 

10.7 

—2.0 

10.3 

—1.5 

•        •        • 

1          • 

9.9 

—1.1 

10.1 

—1.4 

S    25 

5:00 

11:17 

17:18 

23:31 

Tu  25 

0:07 

6:21 

12:35 

18:45 

F   25 

1;S0 

7:34 

13:46 

20.-04 

1 

—2.1 

9.8 

—1.1 

10.8 

10.5 

— L9 

10.3 

— L6 

1 

9.4 

—0.6 

9.7 

—0.9 

1      s 

26 

6:52 

12:08 

18:11 

•        ■         • 

W 

26 

1:00 

7:10 

13:26 

19:37 

S    26 

2:20 

8:24 

14:37 

20:57 

1                     "^ 

—2.2 

10.0 

—1.2 

a          •          • 

10.3 

—1.6 

10.2 

— L3 

8.8 

0.0 

9.2 

—0.4 

M 

27 

0:24 

6:42 

12:59 

19:05 

Th 

27 

1:50 

8:00 

14:15 

20:30 

S 

H 

27 

3:15 

9:18 

15:31 

21:58 

10.7 

—2.1 

10.1 

—1.3 

9.8 

—1.1 

9.9 

—1.0 

8.3 

0.5 

8.7 

0.0 

E 

Tu  28 

1:17 

7:34 

18:50 

20:00 

F 

28 

2:44 

8:52 

15:08 

21:26 

3) 

M   28 

4:14 

10:16 

16:S0 

22:52 

10.4 

—1.8 

10.0 

—LI 

9.2 

—0.4 

9.4 

—0.5 

mr 

7.8 

1.0 

8.3 

0.4 

W!29 

2:11 

8:26 

14:44 

20:55 

D 

s 

29 

3:42 

9:48 

16:05 

22:26 

Tu 

29 

5:15 

11:17 

17:30 

23:53 

9.9 

—1.4 

9.8 

—0.8 

8.6 

0.2 

9.0 

0.0 

7.5 

1.3 

8.0 

0.6 

ThjSO 

3:09 

9:20 

15:39 

21:54 

S  ?iO 

4:44 

10:48 

17:06 

23:30 

A 

W 

30 

6:18 

12:18 

18:29 

•         •        • 

1 

9.4 

—0.8 

9.6 

—0.4 

8.0 

0.7 

8.6 

0.8 

7.4 

L4 

7.9 

■            •            a 

1> 

F 

31 

4:08 

8.8 

10:17 
—0.2 

16:37 
9.2 

22:57 
-0.1 

s 

M 

31 

5:60 
7.7 

11:50 
1.0 

18:07 
8.4 

•  •        • 

•  •        > 

The  tides  are  placed  In  the  order  of  occurrence,  wi 

th  their  times  on 

the  first  line  and  heights  o 

•n  the  second  line  of  each  day;  1 1 

a  comparison  of  consecutive  heights  will  indicate  whe 

ther  it  is 

high  or 

low  water. 

The  time  used  is  KaHt«m  Standard,  75th  merldiai 

1  W.;  0^  is  midnight,  12>»  is  noon;  all  hour 

s  lesn  than  12  are  in  the  fore-    | 

noon  (a.  m.),  all  greater  are 

'  in  the  afternoon  (p.  m.)  ai 

id  when  diminished  by  12  give  the  times  af 

ter  noon; 

for  instance,  ] 

15:421a 

3:42  p.  n.    The  heights,  in  feet  and  tenths,  are  reckon 

ed  from  Mean  Low  Water,  which  is  the  dat 

,um  of  soundings 

1  on  the  Coast    | 

and  Geodetic  Survey  Charts  for  this  region,  and  which 

I  is  4.4  feet  below 

mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon: 

#,  new 

moon: 

3),  1st  quar.;  O.  'till  moon; 

(C,  3d  quar.:  E, 

moon  on  the  1 1 

equator;  N,  8,  moon 

farthest  north 

or  south  of  the  equ 

ator;  A,  P,  moon  in  apogee  or  perigee. 
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PORTLAND  (Central  Wharf),  MAINE,  1903. 


OCTOBER. 


c  Day  of— 

8 

SB 


£ 


W. 


Th 
F 

6 

M 


O  Tu 

W 

Th 

F 

S 

8 

N  M 

L 

(CITu 


Mo. 


Time  and  Height  of  High  and 
Low  Water. 


Th 
P    F 

8 


M 


W 

Th 

F 

S 


M 

Tu 


D'W 

Ai 


25 
26 
27 
28 
Th  29 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 


W   14 
15 


16 
17 
18 
19 
Tu  20 


21 
22 
23 
24 


F 

S 


30 
31 


0:50 
0.7 

1:40 
0.6 

2.-26 
0.4 

8:06 
0.2 

3:44 
0.0 

4:20 
0.2 

4:55 
—0.8 

5:31 
—0.5 

0:07 
9.2 

0:60 
9.2 

1:35 
9.0 

2:25 
8.7 

8:21 
8.5 

4:24 

8.2 

5:80 
8.2 

0:16 
-0.2 

1:20 
—0.4 

2:17 
—0.6 

8:12 
—0.8 

4:02 
—0.9 

4:50 
—0.9 

5:37 
-0.8 

0:21 
9.3 

1:10 
8.9 

1:57 
8.5 

2:48 
8.0 

8:40 
7.7 

4:35 
7.5 

5:30 
7.5 

0:00 
0.8 

0:50 
0.8 


7:18 
7.5 

8:02 
7.8 

8:44 
8.1 

9:20 
8.4 

9:51 

8.8 

10:80 
9.1 

11:04 
9.4 

11:41 
9.6 

6:10 
-0.5 

6:61 
-0.4 

7:87 
—0.1 

8:28 
0.2 

9:25 
0.4 

10:80 
0.6 

11:89 
0.6 

6:36 
8.4 

7:88 
8.9 

8:35 
9.4 

9:26 
9.7 

10:15 
10.0 

11H)2 
10.2 

11:48 
10.1 

6:22 
-0,5 

7:10 
-0.1 

7:56 
0.4 

8:48 
0.8 

-   9:40 
1.2 

10:39 
1.4 

11:35 
1.5 

6:23 
7.6 

7:10 
7.9 


13:15 
1.3 

14:06 
1.1 

14:49 
0.7 

15.-28 
0.8 

16:04 
-0.1 

16:40 
-0.5 

17:18 
—0.8 

17:58 
—1.0 

12:21 
9.7 

9.7 

180^1 
9.5 

14:44 
9.2 

15:42 
9.0 

16:46 

8.8 

17:58 
8.7 

12:47 
0.3 

18:50 
—0.1 

14:47 
-0.6 

15:40 
—1.1 

16:80 
—1.4 

17:18 
—1.5 

18:05 
—1.4 

12:84 
9.9 

13:20 
9.5 

14:07 
9.0 

14:57 
8.5 

15:50 
8.1 

16:45 

7.8 

17:41 
7.6 

12:30 
1.3 

13:20 
1.0 


19:24 
8.0 

20:13 
8.1 

20:56 
8.3 

21:85 
8.5 

22:13 
8.8 

22:50 
9.0 

23:28 
9.2 


18:40 
—1.2 

19:25 
—1.1 

20:15 
—1.0 

21:10 
-0.7 

22.-09 
—0.5 

23:12 
-0.3 


19:00 
8.9 

20K)3 
9.1 

21  .-02 
9.5 

21:55 
9.7 

22:45 
9.7 

23:34 
9.6 


18:52 
—1.2 

19:40 
—0.8 

20:29 
-0.4 

21:20 
0.1 

22:12 
0.4 

23:06 
0.7 


18:36 
7.6 

19:26 

7.8 


NOVEMBER. 


DECEMBER. 


Day  of— 

Time  and  Height  of  Hij 
Low  Water. 

fhand 

W. 

Mo. 

Tu 

1 

1:31 
0.5 

7:48 
8.8 

14K)8 
0.0 

20:18 
8.2 

W 

2 

2:20 
0.2 

8:85 
9.3 

14:55 
-0.6 

21K)5 
8.6 

Th 

3 

8H>5 
0.0 

9:23 
9.7 

15:41 
—LI 

21*2 
8.9 

F 

4 

8:50 
—0.8 

10.-05 
10.1 

16:28 
— L6 

22:40 
9.2 

8 

5 

4:87 
-0.5 

10:52 
10.4 

17:15 
— L9 

23:18 
9.2 

8 

6 

5:25 
-0.6 

11:40 
10.5 

18.<» 
-2.0 

■         •         ■ 

M 

7 

0:16 
9.5 

6:14 
-0.6 

12:80 
10.4 

18:52 
—2.0 

Tu 

8 

1.-07 
9.5 

7K)6 
—0.5 

18:20 
10.2 

19:43 
— L7 

W 

9 

1:58 
9.4 

8K)1 
-0.4 

14:18 
9.8 

20:86 
— L4 

Th 

10 

2:58 
9.2 

9K» 
-0.2 

15:11 
9.4 

21 -JB 

—1.0 

F 

11 

8:5a 
9.1 

10.-08 
0.0 

16:14 
8.9 

22:31 
—0.5 

8 

12 

4:58 
9.0 

11:09 
0.1 

17:20 

8.7 

28:84 

—0.2 

S 

13 

5:55 
9.0 

12:18 
0.0 

1827 
8.5 

■         •         « 
•          •         • 

M 

14 

0:85 
0.0 

6:56 
9.1 

18:17 
-0.1 

19:34 

8.4 

Tu 

15 

1:87 
0.1 

7:55 
9.8 

14:17 
—0.8 

20'JSR 
8.4 

W 

16 

2:85 
0.1 

8:49 
9.5 

15:14 
-0.6 

21-.32 
8.4 

Th 

17 

8:28 
0.1 

9:40 
9.6 

16K>4 
—0.7 

22:24 

8.5 

F 

18 

4:18 
0.2 

10:27 
9.6 

16:49 
-0.8 

23:11 
8.4 

S 

19 

5K18 
0.8 

11:10 
9.5 

17:32 
-0.8 

23:52 
8.3 

8 

20 

5:45 
0.4 

11:51 
9.8 

18:12 
-0.7 

«         •         * 
•        •         • 

M 

21 

0*31 
8.2 

6:25 
0.6 

12:80 
9.0 

18:51 
—0.5 

Tu 

22 

1:10 
8.1 

7K)8 
0.8 

18:10 
8.7 

19:29 
—0.3 

W 

23 

1:45 
8.0 

7:48 
0.9 

18:49 

8.4 

20:08 
—0.1 

Th 

24 

2:24 
8.0 

8.-24 
1.0 

14:80 
8.1 

20:48 
0.2 

F 

25 

8:05 
8.0 

9K)6 
1.1 

15:18 
7.9 

21:30 

a4 

S 

26 

8:47 
8.1 

9:^ 
LI 

16:00 
7.7 

22:14 
0.6 

8 

27 

4:80 
8.2 

10:46 
1.0 

16:51 
7.7 

23:01 
0.7 

M 

28 

5:22 
8.8 

11:41 
0.7 

17:45 
7.7 

23:54 

a? 

Tu 

29 

6:13 
8.5 

12:85 
0.4 

18:41 
7.8 

•  •           • 

•  •           • 

W 

30 

0:45 
0.6 

7:07 
8.9 

13:80 
-0.1 

19-Jt9 
8.1 

Th 

31 

1:40 
0.4 

8.-00 
9.8 

14:22 
-0.7 

20:34 

&4 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comiMirison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0»  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:42  la 
3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Ooaat  and 
Geodetic  Survey  charts  for  this  region,  and  which  is  4.4  feet  below  mean  sea  level. 

S]rmbol8  and  abbreviations  relating  to  the  moon:  #,  new  moon:  }),  Ist  quar.;  Oi  ^uU  moon;  C  3d  quar.;  E,  moon  on  ib« 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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• 

JANUARY. 

• 

i 

£ 

FEBRUARY. 

MARCH. 

c 
9 

Day of— 

Time  and  Height  of  High  and 
Low  water. 

Day of— 

1 

Time  and  Height  of  High  and 
Low  water.     . 

• 

i 

s 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

:^ 

W.  Mo. 

W.  Mo. 

W. 

Mo. 
1 

1      Th    1 

i 

0:40 
8.7 

6:45 
0.9 

12:55 
9.6 

19:16 
-0.1 

S 

1 

1:82 
9.4 

7:41 
0.4 

13:49 
9.6 

20:05 
—0.1 

S 

055 
9.7 

6:36 
-0.2 

12:44 
10.0 

18:58 
—0.4 

F 

1     1 
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1:29 

7:34 

18:46 

20K» 

1.7 

8.4 

1.0 

8.1 

1.3 

8.4 

0.8 

8.8 

1 

0.3 

8.8 

0.6 

9.9 

W 

22 

1:00 

7K)8 

13r29 

19:38 

F    22 

1:11 

7:18 

13:34 

19:45 

!M   22 

2:24 

8:30 

14:40 

20:53 

1.5 

8.5 

0.9 

8.4 

0.9 

8.6 

0.7 

9.2 

1     A*^          ^mmm 

—0.3 

9.1 

0.3 

10.4 

Th  23 

1:51 

8:00 

14:16 

20:26 

S 

23 

2:02 

8:10 

14:22 

20:34 

Tu  23 

3:18 

9:25 

15:32 

21:47 

1.1 

8.7 

0.7 

8.9 

0.4 

8.9 

0.4 

9.7 

—0.8 

9.4 

0.0 

10.;^  , 

E 

F 

24 

2:40 

8:50 

15:01 

21:12 

S    24 

2:64 

9K)2 

15:12 

21:24 

N  1  \v  24 

4:10 

10:19 

16:25 

22:40  - 

0.6 

9.1 

0.3 

9.4 

—0.2 

9.3 

0.2 

10.2 

—1.4 

9.8 

-0.3 

11.1  , 

S 

25 

8:28 

9:37 

15:49 

21:57 

M  25 

3:45 

9:52 

16:00 

22:12 

f  Th  25 

5:08 

11:12 

17:19 

23:81 

0.0 

9.4 

0.0 

9.9 

-0.8 

9.6 

—0.1 

10.7 

—1.7 

10.1^ 

-0.6 

11.4 

s 

26 

4:15 

10:22 

16:33 

22:42 

• 

Tu  26 

4:35 

10:42 

16:50 

23:01 

F    26 

5:54 

12:06 

18:11 

•         •          • 

—0.6 

•9.8 

—0.2 

10.4 

—1.3 

10.0 

—0.3 

11.0 

^               mt\^ 

—1.9 

10.3 

-0.7 

•  M 

27 

5:00 

11K)9 

17:17 

23:27 

W  27 

5:24 

11:32 

17:40 

23:50 

S     27 

0:24 

6:46 

12:57 

19:06 

—1.1 

10.1 

—0.4 

10.7 

—1.6 

10.2 

—0.5 

11.2 

*»" 

^"  • 

11.4 

—2.0 

10.5 

— O.b 

Tu  28 

6:47 

11:55 

18:02 

•         •         • 

N 

Th  28 

6:14 

12:23 

18:30 

•         •         • 

Is 

2ft 

1:17 

7:38 

18:50 

20K)0 

—1.4 

10.2 

—0.4 

•         •         ■ 

P 

—1.8 

10.3 

—0.5 

•        ■         • 

1     CT 

11.3 

—1.9 

10.5 

—0.7 

W 

29 

0:12 

6:84 

12:41 

18:50 

F   29 

0:40 

7:05 

13:14 

19:21 

M  29 

2:10 

8:30 

14:44 

20:55 

10.8 

—1.5 

10.2 

—0.4 

11.2 

—1.8 

10.3 

—0.4 

^«  A         mm  \^ 

1 

11.0 

—1.6 

10.4 

—0.6 

N 

Th  30 

1:00 

7:22 

13:30 

19:39 

S    30 

1:32 

7:56 

14:07 

20:15 

E   Tn  .^0 

3:05 

9:24 

15:88 

21:62  ■ 

P 

•  10.8 

—1.5 

10-1 

—0.2 

s 

31 

11.0 
2:27 

—1.7 
8:60 

10.1 
15K)1 

—0.3 
21:12 

10.6 

— L2 

10.3 

-0.4 

1 

1 

1 

10.7 

—1.3 

10.0 

—0.1 

1 
1 

The  tid 

les  are  placed  in  the  order  of  occurrence,  wl 

th  their  times  on 

the  fiiBt  line  ai 

id  heights  c 

>n  the  second  line  of  each  d^y ;  j 

a  eomparis 

on  of  consecutive  heights  will  indicate  whe 

>ther  it  is  high  or 

low^  water. 

! 

The  tin 

ae  used  Is  Eastern  Standard,  75th  meridian 

W.;  0»»  is  midnight,  12«>  is  noon;  all  hours  1 

ess  than  1 

2  are  in  the  forenoon 

(a.  m.),  all 

1  greater 

are  in  the  afternoon  (p.  m.)  and 

when  diminished  by  15 

I  give  the  times  afl 

ter  noon; 

for  instance,  15:42  Is 

3:42  p.  m. 

The  heights,  in  feet  and  tenths,  are  reckon 

ed  from  Mean  Low  Water,  which  is  the  dal 

turn  of  soundings 

on  the  Coast 

and  Geode 

tic  Sur\'ey  Charts  for  this  region,  and  which 

I  le  4.8  feet  below 

mean  sea  level. 

, 

Symbol 

Is  and  abbreviations  relating  to  the  moon: 

#,  new  moon;  J,  l.«!t  quar.;  Q,  full  moon 

C  8d  quar.:  E. 

moon  on  the    | 

equator:  N 

,  S,  moon 
L 

farthest  north 

or  south  of  the  equ 

ator;  A,  F 

*,  moon 

in  apogee  or  perigee. 

, 

. 

BOSTON  (Navy- Yard),  MASSACHUSETTS,  1903. 


JULY. 

i 

' 

AUGUST. 
Time  and  Height  of  High  anl 

~ 

Time  and  Height  ot  Higli  and 
Low\».er.  * 

^  iDajof- 

Time  and  Helvhtor  Hl«h  and 

Dayol- 

1 

Dajrot- 

jX   w. 

Mo. 

W. 

Mo 

W.lMo. 

■3)    W 

1 

4:02 

%n 

10:85 

22:60 

s 

1 

'to 

"6^ 

9.8 

Tu 

1 

Te 

7:0: 

13:10 

9.1 

■  Th 

2 

23:61 

s 

2 

034 

635 

12:44 

18:50 

W 

2 

14:0'; 

-0.4 

10.0 

0,0 

0.3 

8.1 

L2 

9.1 

i 

F 

3 

BM 

'a'o 

"9^ 

'M;  3 

'0^ 

VS 

18:40 

"b^ 

A 

Th 

3 

2:38 

8:61 

14JH 

^9^ 

1 

S 

* 

6.1 

'Ti 

6.3 

'K 

8  Ta  4 

230 

8:33 

14:35 

VI 

F 

4 

Ti 

9:M 

15:40 

2l«l 

s 

S 

SM 

w;  5 

8:11 

»SB 

1B35 

2135 

8 

5 

tM 

10;ifi 

1032 

22-81 

0.4 

8.8 

08 

9.5 

; 

M    6 

2M 

9M 

UM 

^Vo 

AjTh,  e 

*0*2 

"s" 

"0^8 

*2j30 

0 

S 

6 

*0*0 

10:56 

I7K)2 

23:10 

r 

TuJT 

6,0 

8.0 

6,6 

16,0 

>    7 

4:40 

10:51 

16*4 

28*2 

M 

7 

4^ 

'T. 

":« 

9.8  1 

W|    8 

-0.1 

"b*? 

16:BB 

22:48 

0   S  ■   8 

530 

11:30 
8.8 

"S 

9.7 

^ 

Tu 

a 

J.^ 

KKM 

^l 

■    ■     -1 

0 

Th'   9 

-5S 

lia) 

0.0 

»» 

8,   9 

5:67 
—0.2 

12«. 

9.0, 

18:11 

W 

9 

0:28 

-Si" 

^ 

"ts, 

-* 

F 

10 

— 6.S 

"^ 

'?7 

M'lO 

9.6 

-0.2 

12:41 

18:48 

Th  10 

IKW 
fl.T 

To 

"9I 

iS^ 

S 

11 

ooo 

•37 

12:87 

18:40 

e'tuU 

0-.66 

4!l 

"92 

"6^ 

Fill 

6.6 

0.8 

"^ 

2030 

s 

12 

;W   12 

1:35 

7«) 

13*5 

20a» 

S    12 

2aO 

8.0 

-4X2 

8.8 

0.8 

9.4 

01 

9.6 

Ml  13 

1:2S 

7:4B 

13:60 

19:67 

JTh!  13 

2:14 

»-.-i» 

14:36 

20*2 

6    13 

ro 

930 

15:42 

22:10  ; 

Tu  14 

SM 

a-is 

14a) 

20:39 

Jf'i4 

2:56 

9:10 

1530 

21:40 

^M14 

10:26 

16-40 

ffl-09  1 

>.2 

0.2 

8.9 

1.0 

9.3 

6.2  1 

E 

W 

16 

2:44 

»:04 

15:10 

21;K1 

S    15 

8:42 

9:58 

16:10 

2234 

Tu:15 

VI 

1137 

17:41 

'.     |Th 

16 

*^ 

*^M 

».o 

22:11 

!!:<  8    16 

*M 

10:50 

17«5 

V\ 

W  16 

«:18 

12;31 

''^61 

^1^ 

\7 

*:1* 

nwn 

23:04 

m'i7 

T, 

11:48 

]8»4 

Th  17 

1°12 

7*:^ 

13:3! 

19:48 

S 

18 

G:<» 

11:21 

17:85 

NTU18 

'i^ 

''^, 

"6^ 

P    F    18 

-6.3 

8:23 

1435 

10:49 
10.2 

1       * 

19 

6.S 

is 

1,0 

9.6 

WIS 

l«i 

7:40 

18*0 

20fl7 

S  ,19 

3:0» 

9:20 

iS^ 

10,6 

1   r* 

20 

71)1 

Th  20 

14*0 

•  '  6    20 

4:02 

10:15 

1S37 

22:40  1 

1 

-0.6 

16.5 

'     !Tu 

21 

20:28 

F   21 

839 

9:3t 

16:60 

M  21 

11  KB 

2830 

1 

-0.2 

8.8 

■0.6 

—0.5 

11,0 

In!w 

22 

2«4 

"H 

"S!! 

W*8 

• 

S22 

-i.4 

16.2 

-i.o 

22:56 
11.3 

Tu'22 

5:43 

11:55 

-L? 

i     iTh 

23 

SM» 

iM 

lOKW 

22:20 

s'23 

8:11 

11:25 

17:36 

w;23 

030 

12:42 

18:57 

9.7 

—1.4 

1 

IJ.O 

-i.4 

n.2 

-1.6 

'P    F 

24 

23:14 

E 

M'.24 

Th  24 

•  ' 

-1.8 

li.O 

-i.5 

16.7 

|s 

25 

6:35 

11:45 

17*4 

Tui26 

6:55 

F  25 

14:20 

20:30 

10.5 

1 

—1.8 

16.3 

-6.6 

10.6 

i     '  ^ 

28 

OM 

W,26 

1:30 

7:46 

IS:55 

20:10 

S    26 

16*9 

11.  B 

—2.0 

-i.a 

11.0 

-1.5 

11.0 

;     ,M 

27 

1:00 

7:18 

•»■» 

-i" 

Th,27 

ifo 

— i.i 

w" 

^^ 

^ 

S    27 

'X 

Ti 

i6aJ2 

2233 

JEjTu 

28 

li.l 

-^ 

16,8 

-^0 

F    28 

8:14 

^'l 

'Si^ 

21*8 

D 

M;28 

10:44 

16*6 

6.4 

IW 

29 

2:46 

9D0 

Vd'o 

^^ 

J 

8    29 

Ts 

'Ti 

"9" 

22*5 

Tu  29 

6:30 

11:40 

17:60 

rrh 

30 

s 

-^" 

lOKB 

22:25 

slso 

T» 

"0" 

^^9^ 

^0^ 

* 

W  30 

6,7 

8.1 

i.4 

18:46 

,t 

31 

*!s 

i^l 

V(i!^ 

^0*0 

^ 

m:3i 

1 

^^i 

i.o 

"^^ 

'        Thetid 

««repl« 

cedin 

heord 

rolwcLimnce.Ki 

h  Iheit  t 

D,i,on 

Iheflra 

line  and  heights  0 

D  the  second  line  of  each  day;    | 

»comparl» 

on  of  COD 

lenuttv 

heights  win  indicate  whe 

High  or 

The  tin 

e  used  Is  Easlen 

Stand 

V:  <f  i,  midnight,  12^  ix 

noon;  all  hours  le 

B  than  12  are  in  the  to 

.  (B.  m.),  Bl 

greater  are  In  the  Bltemot.n  (p.  ni.)  and 

Inished  bs-  12 

^ve  the  timea  at 

tor  inn 

1  3:42  p.  m. 

Tliehelghto,lnfeeland 

tenths,  are  reckon 

^  from  Mean  Low  WaWT  which  is  the  da 

ODtbe 

COBBI 

.  and  Geodei 

IcSurve 

Cham 

tor  ihiB  region,  and  which 

is  4.8  fee 

below 

'         Symbo 

Hand  ab 

tiMTlati 

om  relatrng  to  the  moon 

»,  new 

I.  8d  quar.;  E 

moon 

>□  the 

eqURtor;  N 

S,m(»n 

Jarthert  north 

orwmholthecqu 

In  apogee  or  ptrtgee. 
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BOSTON  (Navy- Yard),  MASSACHUSETTS,  1903. 


OCTOBER. 


c 

8 


Day  of— 


£ 

O 


N 


s 


W.  Mo, 
Thi 

s 


M 

Tu 

W 

Th 
F 

S 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


8    11 


M 

Tu 

W 

Th 
F 

S 


12 
13 
14 
15 
16 
17 


S   18 

I 

M;19 

I 

Tu  20 


W 

Th 
F 

S 

M 

Tu 


21 
22 
23 
24 
25 
26 
27 


I 

w 

28 

Thi29 

F 

30 

S 

31 

Time  and  Height  of  High  and 
Low  Water. 


1:05 
0.8 

1:58 
0.8 

2:45 
0.6 

8:28 
0.4 

4:10 
0.2 

4:50 
0.0 

5:29 
—0.1 

OKW 
9.9 

0:41 
9.9 

1:25 
9.7 

2:10 
9.5 

8K)1 
9.2 

8:58 
8.9 

4:59 
8.7 

6:02 

8.8 

0:51 
0.1 

1:51 
—0.1 

2:48 
—0.4 

8:42 
—0.7 

4:83 
—0.9 

5:21 
—1.0 

0:02 
10.4 

0:48 
10.2 

1:35 
9.8 

2:22 
9.4 

3:10 

8.9 

4:00 
8.5 

4.52 
8.8 

5:45 

8.2 

0:22 
0.9 

1:14 
0.9 


7:20 
8.1 

8:10 
8.3 

8:56 
8.6 

9:88 
9.0 

10:18 
9.4 

10:57 
9.8 

11:85 
10.1 

6:09 
-iO.l 

6:50 
0.0 

7:32 
0.2 

8:19 
0.5 

9:11 
0.7 

10:09 
0.9 

11:12 
1.0 

12:16 
0.8 

7K>4 
9.0 

8:05 
9.5 

9:01 
10.0 

9:55 
10.5 

10:45 
10.9 

11:82 
11.1 

6:09 
—0.9 

6:56 
—0.6 

7:42 
-0.2 

8:30 
0.3 

9:20 
0.8 

10:10 
1.2 

11K)4 
1.5 

11:56 
1.6 

6:35 

8.2 

7:25 
8.4 


13:80 
1.4 

14r20 
1.1 

15:05 
0.8 

15:48 
0.4 

16:30 
0.0 

17:10 
—0.4 

17:62 
—0.7 

12:16 
10.2 

12:58 
10.2 

13:41 
10.1 

14:19 
9.9 

15:23 
9.6 

16:21 
9.4 

17:24 
9.8 

18:28 
9.3 

18:20 
0.4 

14:20 
—0.1 

16:16 
—0.6 

16:10 
—1.1 

17:01 
—1.4 

17:60 
—1.5 

12:20 
11.1 

13:06 
10.8 

13:52 
10.4 

14:40 
9.9 

15:28 
9.4 

16:19 

8.9 

17:11 
8.5 

18:04 
8.3 

12:48 
1.4 

13:89 
1.2 


19:40 

8.7 

20:29 

8.8 

21:15 
9.1 

21:67 
9.3 

22:40 
9.6 

23:20 
9.8 


18:35 
-0.8 

19:18 

—0.8 

20K6 
—0.7 

20:56 
—0.5 

21:51 
—0.2 

22:50 
0.0 

28:50 
0.1 


19:82 
9.5 

20:32 
9.8 

21:30 
10.1 

22:28 
10.4 

23:13 
10.5 


18:37 
—1.5 

19^24 
—1.2 

20:12 
—0.8 

21:00 
—0.4 

21:50 
0.1 

22:40 
0.5 

23:81 
0.8 


18:56 
8.3 

19:47 
8.5 


NOVEMBER. 


c  Day of— 

8 


o 


N 


P 

c 


E 


\V. 


s 


M 
Tu 
W 
Th 
F 
S 

s 

M 


Mo. 


W 

Th 

F 

S 

M 
Tu 
VV 
Th 
F 
S 

s 

M 

Tu 

W 

Th 

F 

S 

M 


1 
2 
3 
4 
5 
6 
7 
8 
9 


Tu  10 


11 
12 
18 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Time  and  Height  of  High  and 
Low  Water. 


2:00 
0.8 

2:48 
0.6 

3:31 
0.3 

4:14 
0.1 

4:57 
—0.1 

5:40 
—0.2 

0:18 
10.0 

1:05 
9.9 

1:54 
9.8 

2:47 
9.5 

3:42 
9.3 

4:42 
9.1 

5:45 
9.2 

0:80 
0.0 

1:80 
0.0 

2:28 
—0.2 

8:21 
—0.3 

4:12 
—0.4 

bM 
—0.4 

5:48 
-0.8 

0:28 
9.6 

1:18 
9.4 

1:57 
9.1 

2:41 
8.8 

8:27 
8.6 

4:14 
8.5 

5K)1 
8.8 

5:50 
8.4 

0:27 
1.0 

1:17 
0.9 


8:12 
8.8 

8:67 
9.3 

9:40 
9.8 

10:28 
10.2 

11:06 
10.5 

11:60 
10.7 

6:24 
—0.1 

7:11 
0.0 

8:01 
0.2 

8:55 
0.4 

9:55 
0.6 

10:56 
0.6 

12:00 
0.5 

6:45 
9.4 

7:46 
9.7 

8:41 
10.2 

9:85 
10.5 

10:24 
10.8 

11:11 
10.9 

11:57 
10.8 

6:34 
0.0 

7:18 
0.3 

8.-08 
0.6 

8:48 
1.0 

9:36 
1.3 

10:24 
1.5 

11:14 
1.6 

12:04 
1.4 

6:39 
8.6 

7:28 
9.0 


14:26 
0.7 

15:12 
0.2 

15:58 
—0.3 

16:40 
-0.7 

17:26 
—1.1 

18:11 
—1.3 

12:35 
10.7 

13:21 
10.6 

14:12 
10.3 

15.-08 
10.0 

16K)5 
9.6 

17:07 
9.4 

18:11 
9.2 

18XX2 
0.3 

14X)3 
—0.1 

15K» 
—0.5 

15:54 
—0.8 

16:44 
—1.1 

17:32 
—1.2 

18:18 
—1.2 

12:42 
10.5 

18:26 
10.2 

14:10 
9.7 

14:65 
9.2 

15:40 

8.8 

16:80 
8.4 

17:20 
8.2 

18:10 
8.2 

12:55 
1.2 

13:47 
0.7 


20:34 

8.8 

21:21 
9.1 

22:06 
9.5 

22:48 

9.8 

23:33 
9.9 


18:59 
—1.4 

19:47 
—1.2 

20:39 
—1.0 

21:33 
—0.6 

22:30 
—0.3 

23:30 
0.0 


19:15 
9.3 

20:15 
9.4 

21:12 
9.6 

22:07 
9.7 

22:57 
9.8 

28:43 
9.7 


19:02 
—1.0 

19:46 
—0.7 

20:30 
—0.3 

21:16 
0.1 

22:02 
0.6 

22:50 
0.8 

23:39 
1.0 


19:01 
8.8 

19:54 
8.5 


DECEMBER. 


o 

N 


Day of— 


W. 


£ 


E 


Tu 

W 

Th 

F 

S 

s 

M 

Tu 

W 

Th 

F 

S 

s 

M 

Tu 

W 

Th 
F 

S 

M 

Tu 
W 

Th 
F 

S 

s 

M 
Tu 
W 
Th 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  water. 


2.05 
0.8 

2:58 
0.5 

3:40 
0.2 

4:29 
0.0 

5:15 
— a2 

6K>4 
—0.8 

0:48 
10.2 

1:39 
10.1 

2:80 
10.0 

3:26 
9.8 

4:25 
9.7 

5:23 
9.7 

0K)7 
0.0 

1:06 
0.1 

2K» 
0.2 

3K)0 
0.1 

8:62 
0.1 

4:42 
0.1 

5:28 
0.2 

0:10 
9.2 

0:50 
9.1 

IM 
9.0 

2:10 
8.8 

2:51 
8.7 

8:83 
8.6 

4:17 
8.6 

5KM 

8.7 

5:54 
8.8 

0:30 
LI 

1:22 
1.0 

2:17 
0.7 


8:16 
9.5 

9:05 
9.9 

9:52 
10.4 

10:40 
10.8 

11:27 

n.o 

12:15 

n.i 

6:54 
—0.3 

7:45 
—0.3 

8:40 
-0.1 

9:39 
0.0 

10:40 
0.2 

11:40 
0.2 

6:24 
9.7 

7:22 
9.9 

8:19 
10.1 

9:18 
10.3 

lOXM 
10.5 

10:62 
10.5 

11:86 
10.4 

6:10 
0.3 

6:54 
0.5 

7:36 
0.7 

8:16 
1.0 

9:00 
L2 

9:42 
L8 

10:30 
L4 

11:20 
1.3 

12:13 
1.0 

6:45 
9.1 

7:87 
9.5 

8:30 
9.9 


14:36 
0.2 

15:26 
-0.4 

16:14 
-0.9 

17.1)2 
— L4 

17:60 
— L7 

18:40 
—1.7 

18K)5 

n.i 

18:58 
10.8 

14:51 
10.4 

15:49 
9.9 

16:50 
9.5 

17:50 
9.2 

12:42 

0.1 

18:44 
0.0 

14:43 
—0.2 

15:36 
-0.5 

16^27 
—0.7 

17:13 
—0.7 

17:55 
—0.8 

12:20 
10.3 

13K)1 
10.0 

13:-^ 
9.6 

14:23 
9.2 

15.-04 
8.8 

15:48 
8.6 

16:34 
8.3 

17:24 

8.2 

18:17 
8.2 

13:0a 
0.7 

UM 
0.2 

14:55 
—0.4 


20:44 
8.9 

21:32 
9.3 

22r21 
9.6 

23:10  < 
9.9 

23:58 

10.1 


19'J29 
—1.7 

20:20 
—1.4 

21:15 
— LO 

22:10 
—0.6 

23K)8 
—0.3 


18:55 
9.1 

ig.-'ie 

9.0 

20:56 
9.0 

21:50 
9.1 

22:40 
9.2 

23:27 
9.2 


18:40 
—0.7 

19:20 
—0.6 

20:01 
—0.3 

20:42 
0.1 

21:25 
0.4 

22:0S 
0.7 

22:53 

1.0 

23:40 
1.1 


19:11 
S,4 

20:07 
8-7 

21111 
9.0 


The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  It  is  high  or  low  water. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0^  Is  midnight,  12i>  is  noon;  all  hoars  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:42  is  8:42 
p.  m.  The  heights.  In  feet  and  tenths,  are  reckoned  from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and 
Geodetic  Survey  Charts  for  this  region,  and  which  Is  4.8  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  J),  Ist  quar.;  C.  f""  moon;  {J,  3d  quar.;  E,  moon  on  the 
equator;  N,  8,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 


fl  Day  of— 

s 


'a '  w.  Mo. 


Th 
F 

IS 

s 

})Itu 

Th 
F 


1 
2 
3 
4 
5 
6 
7 
8 
9 
S    10 


N 


I 


S   11 

I 

P   M|'l2 

O  Tu]13 
W '  14 

Th'l6 


e;  s 


16 
17 


,  S    18 

I 

M    19 

I       I 

(CJTu  20 
W  21 
Th|22 
F    28 


S 


A     S 


24 
25 


M  26 
Tu  27 
W  28 
Th  29 
F  30 
S    31 


Time  and  Heleht  of  High  and 
Low  Water. 


2K)0 
0.1 

2:38 
0.1 

.  3:21 
0.1 

4:05 
0.1 

4:57 
0.2 

0:25 
3.2 

1:21 
3.3 

2:22 
3.6 

3:21 
8.7 

4:20 
8.9 

5:15 
4.2 

6:06 
4.4 

0:09 
—0.6 

1:02 
—0.6 

1*^ 
-0.6 

2:45 
—0.6 

8:35 
—0.3 

4:26 
0.0 

5:18 
0.3 

0:42 
8.5 

1:40 
8.4 

2:40 
3.3 

3:36 
8.3 

4:28 
8.4 

5:15 
8.5 

5:56 
8.6 

6:89 
8.7 

0:22 
0.2 

1:02 
0.0 

1:41 
—0.1 

2:21 
—0.2 


8:56 
3.6 

9:35 
3.5 

10:16 
8.3 

10:58 
3.2 

11:46 
8.0 

5:51 
0.2 

6:51 
0.2 

7:66 
0.2 

9:01 
0.1 

10.-05 
0.0 

11K)5 
—0.2 

12:00 
—0.4 

7K)0 
4.5 

7:50 
4.6 

8:40 
4.4 

9:80 
4.3 

10:20 
4.0 

11:18 
3.7 

12:07 
8.8 

6:12 
0.5 

7:10 
0.8 

8:12 
0.9 

9:16 
1.0 

10:12 
0.9 

10:59 
0.7 

11:38 
0.5 

12:18 
0.3 

7:18 
8.8 

7:55 
3.8 

8:32 
8.7 

9:10 
3.6 


14:35 
—0.1 

15:15 
-0.1 

15:55 
0.0 

16:38 
0.0 

17:24 
0.1 

12:40 
2.9 

13:44 
2.9 

14:49 
2.9 

15:64 
3.1 

16:60 
8.8 

17:46 
8.6 

18:38 
8.8 

12:61 
-0.5 

13:40 
-0.6 

14.'28 
-0.6 

15:15 
—0.5 

16.-01 
—0.4 

16:48 
-0.1 

17:87 
0.1 

13:05 
8.1 

14K)5 
2.9 

15.-05 
2.8 

16:02 
2.8 

16:52 
2.9 

17:40 
3.0 

18:21 
8.1 

19K)1 
3.3 

12:55 
0.1 

13:33 
-0.1 

14:10 
-0.2 

14:50 
—0.2 


21:24 
3.2 

22:02 
3.2 

22:45 
8.2 

23:32 
8.2 


18:16 
0.1 

19:10 
0.1 

20:10 
0.1 

21:12 
0.0 

22:14 
-0.1 

28:14 
—0.3 


19:29 
4.0 

20:19 
4.0 

21:10 
4.1 

22.-00 
4.0 

22:50 
3.9 

23:46 
3.7 


18:26 
0.3 

19:18 
0.6 

20:15 
0.6 

21:13 
0.7 

22:07 
0.6 

22:66 
0.5 

23:40 
0.3 


19:40 
3.4 

20:19 
3.5 

20:56 
8.5 

21:34 
3.5 


FEBRUARY. 


i 


Day  of— 


W. 


£ 

s 

1 

M 

2 

Tu 

3 

W 

4 

D 

Th 

5 

F 

•6 

S 

7 

N 

s 

8 

M 

9 

P 

Tu 

10 

o 

W 

11 

Th 

12 

F 

13 

E 

S 

14 

S 

16 

M 

16 

Tu 

17 

W 

18 

(C 

Th 

19 

F 

20 

s 

8 

21 

A 

S 

22 

M 

23 

Tu 

24 

W 

25 

Th 

26 

• 

F 

27 

£ 

S 

28 

Mo. 


Time  and  Height  of  High  and 
Low  water 


3:03 
—0.2 

3:47 
—0.2 

4:35 
—0.1 

5:27 
0.0 

0:50 
3.4 

1:65 
3.5 

2:58 
8.6 

4:00 
3.8 

4:58 
4.0 

5:52 
4.2 

6:45 
4.4 

0:50 
-0.6 

1:40 
—0.6 

2.-28 
—0.5 

8:18^ 
—0.3 

4:00 
-0.1 

4:45 
0.2 

0:07 
8.5 

1:08 
3.8 

2.-04 
8.1 

8:02 
3.1 

8:57 
8.2 

4:45 
8.8 

5:80 
8.4 

6:12 
8.6 

0:00 
0.1 

0:40 
-0.1 

1:20 
-0.8 


9:49 
3.5 

10:31 
3.3 

11:18 
3.1 

12:11 
8.0 

6:25 
0.2 

7:80 
0.2 

8:36 
0.3 

9:43 
0.2 

10:45 
0.0 

11:41 
—0.8 

12:82 
—0.5 

7:34 
4.4 

8:21 
4.4 

9:09 
4.2 

9:56 
8.9 

10:45 
8.6 

11:35 
3.2 

5:32 
0.6 

6:22 
0.7 

7:21 
0.9 

8:28 
LO 

9:22 
0.9 

10:17 
0.7 

11:03 
0.5 

11:45 
0.2 

6:52 
8.7 

7:80 
3.8 

8H)9 
3.8 


15:30 
—0.2 

16:10 
—0.2 

16:56 
—0.1 

17:45 
0.1 

18:15 
2.9 

14:24 
2.9 

15:31 
3.1 

16:33 
8.8 

17:28 
3.6 

18-20 
3.9 

19:10 
4.1 

13:20 
—0.6 

14.-05 
—0.6 

14:50 
—0.5 

15:88 
—0.4 

16:16 
—0.1 

17:00 
0.1 

12:30 
2.9 

13:30 
2.7 

14:82 
2.6 

15:81 
2.6 

16r25 
2.8 

17:12 
3.0 

17:53 
8.2 

18:32 
3.4 

12:26 
0.0 

13.*05 
—0.2 

18:44 
—0.3 


22:16 
3.5 

23:00 
3.4 

28:53 
3.4 


18:41 
0.2 

19:45 
0.2 

20:51 
0.2 

21:58 
0.0 

23:00 
—0.2 

28:58 
—0.5 


19:58 
4.3 

20:45 
4.3 

21:34 
4.2 

22.-22 
4.0 

28:13 
3.7 


17:47 
0.4 

18:38 
0.6 

19:35 
0.8 

20:37 
0.8 

21:35 
0.7 

22:28 
0.6 

23:15 
0.4 


19:11 
3.6 

19:50 
3.7 

20:28 
8.8 


MARCH. 


8 


Day  of— I 


W.  .Mo.: 


Time  and  Height  of  High  and 
Low  Water. 


s 

1 

M 

2 

Tu 

3 

W 

4 

Th 

5 

D 

F 

6 

X    S 

7 

S 

8 

M 

9 

p 

Tu 

10 

W 

11 

Th 

12 

s 

F 

13 

S 

14 

s 

15 

M 

16 

Tu 

17 

W 

18 

Th 

19 

s 

F 

S 

20 

21 

A 

s 

22 

M 

23 

Tu 

24 

W 

25 

Th 

26 

£ 

F 

27 

• 

S 

28 

s 

29 

M 

30 

Tu 

31 

2:01 
-0.4 

2:45 
—0.4 

3.-28 
—0.4 

4:15 
—0.2 

5:07 
—0.1 

0:29 
3.5 

1:82 
■   3.4 

2:40 
3.5 

8:44 
8.7 

4:48 
8.9 

5:87 
4.0 

6:20 
4.2 

0:85 
-0.5 

1:21 
-0.5 

2K)6 
—0.6 

2:50 
—0.3 

8:80 
-0.1 

4:11 
0.2 

4:56 
0.4 

0:25 
3.2 

1:22 
8.0 

2.'22 
2.9 

8:19 
8.0 

4:10 
3.1 

4:56 
8.8 

5:40 
8.5 

6:22 
8.6 

0:15 
—0.2 

0:59 
—0.5 

1:42 
—0.6 

2:26 
—0.6 


8:48 
8.7 

9:28 
3.6 

10:10 
3.4 

10:50 
8.2 

11:53 
3.0 

6:03 
0.1 

7:07 
0.3 

8:14 
0.3 

9:24 
0.2 

10:25 
0.1 

11:20 
-0.2 

12:09 
-0.4 

7:14 
4.2 

8.-00 
4.2 

8:45 
4.0 

9.-29 
8.7 

10:15 
8.4 

11K)4 
8.1 

11:66 
2.8 

5:41 
0.6 

6:82 
0.8 

7:82 
0.9 

8:32 
0.8 

9:32 
0.7 

10.-22 
0.4 

11:10 
0.2 

11:58 
—0.1 

7M2 
3.7 

7:44 

3.8 

8:25 
3.7 

9:09 
3.6 


14.-23 
-0.4 

15:02 
—0.3 

15:44 
-0.2 

16:80 
-0.1 

17:21 
0.1 

12:57 
2.9 

14K)9 
8.1 

15:16 
8.1 

16:15 
8.4 

17:10 
8.7 

]8K)0 
4.0 

18:48 
4.2 

12:66 
—0.6 

13:88 
—0.5 

14:20 
-0.5 

15K)1 
—0.3 

15:42 
—0.1 

16:24 
0.2 

17:09 
0.5 

12:55 
2.6 

13:58 
2.6 

14:58 
2.6 

15:51 
2.8 

16:37 
3.0 

17.-20 
3.3 

18KK) 
3.6 

18:40 
3.8 

12:33 
-0.3 

13:15 
—0.4 

13:66 
—0.5 

14:38 
—0.4 


21:07 
3.8 

21:50 
3.8 

22:86 
3.7 

23:29 
3.6 


18:20 
0.2 

19:26 
0.3 

20:37 
0.2 

21:45 
0.1 

22:49 
—0.1 

28:45 
—0.4 


19:35 
4.4 

20.-20 
4.4 

•21:06 
4.2 

21:51 
4.0 

22:40 
3.7 

28:30 
3.4 


17:55 
0.7 

18:62 
0.8 

19:55 
0.9 

21 KX) 
0.8 

21:55 
0.6 

22:45 
0.3 

23:32 
0.0 


19:19 
4.0 

20.-00 
4.1 

20:41 
4.1 

21:26 
4.0 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0>>  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.) ,  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:42  is  3:42 
p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Ckmst  and 
Geodetic  Survey  Charts  for  the  region,  and  which  is  1.8  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  3)<  1st  quar.;  Q,  full  moon;  ^,  3d  quar.;  £,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apo^ree  or  perigee. 
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APRIL. 

1 

MAY. 

JUNE. 

• 

i 

99 

Day of— 

Time  and  HeUht  of  High  and 
LowWater. 

• 

1 

>ayof— 

Time  and  Height  of  High  and 
LowWater. 

5   Day of— 

Time  and  Height  of  High  and 
LowWater. 

W. 

W 

Mo. 

1 

W. 
F 

Mo. 

1 

3 

W. 

M 

Mo. 
1 

8:11 
-0.6 

9:63 
8.4 

15:22 
-0.8 

22:15 
3.9 

3:45 
—0.4 

10:83 
3.4 

16:56 
-0.2 

22:52 
3.9 

5:16 
-0.1 

12:18 
8.5 

17:40 
0.2 

1 
1 

•        *        "1 

■         •        • 

Th 

2 

4K)0 
-0.8 

10:46 
8.2 

16:10 
-0.1 

23K)8 
8.7 

S 

2 

4:37 
—0.2 

11:80 
8.8 

16:52 
0.1 

23:62 
3.7 

]) 

Tu 

2 

0:86 
3.5 

6:10 
0.1 

13:18 
3.5 

18:44 
0.4  ■ 

N 

F 

3 

4:61 
—0.1 

11:41 
3.1 

17:06 
0.1 

•  •         » 

•  •        • 

8 

3 

5:32 
0.0 

12:88 
8.2 

17:64 
0.8 

•        •        ■ 
«        •        • 

E 

W 

3 

1:88 
8.4 

7KW 
0.2 

14:13 
8.6 

19:50 
0.5 

D 

S 

4 

0:10 
8.6 

6:47 
0.1 

12:47 
3.0 

18H)6 
0.2 

5 

M 

4 

0:67 
8.6 

6:81 
0.2 

18:87 
8.8 

19H)1 
0.4 

Th 

4 

2:39 
8.3 

8K» 
0.2 

16:10 
8.6 

aO:.58 
0.5 

P 

s 

5 

1:18 
8.4 

6:49 
0.8 

18:66 
3.1 

19:14 
0.3 

Tu 

5 

2K« 
8.4 

7:82 
0.8 

14:89 
8.4 

20:11 
0.4 

F 

5 

8:36 
8.2 

9K)2 
0.2 

3.8 

21:59 
0.5 

M 

6 

2:21 
8.4 

7:56 
0.8 

15:00 
3.2 

20:25 
0.8 

W 

6 

8:06 
8.4 

8:85 
0.2 

16:86 
8.6 

21:20 
0.4 

6 

6 

4:30 
8.2 

9:55 
0.2 

16:55 
8.9 

22:51 
0.4 

Tu 

7 

8:26 
8.6 

9:01 
0.8 

15:68 
3.6 

21:35 
0.2 

E 

Th 

7 

4:02 
3.6 

9:32 
0:1 

16:28 
8.9 

22:20 
0.2 

8 

7 

6:20 
8.8 

10:44 
0.2 

17:41 
4.0 

23:37 
O.S 

W 

8 

4:26 
8.7 

lOKX) 
0.1 

16:60 
3.8 

22:86 
0.0 

F 

8 

4:55 
8.6 

10:26 
0.0 

17:17 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0>>  is  midnight,  12i>  is  noon;  all  houn  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:42  is  3:42 
p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  Mean  Low  Water,  which  Is  the  datum  of  soundings  on  the  Coast  and 
Geodetic  Survey  Charts  for  this  region,  and  which  Is  1. 8  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  T),  1st  quar.;  O.  f"ll  moon;  (^,  3d  quar.;  E,  moon  on  the 
equator:  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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26 

2:31 
0.1 

8:24 
2.5 

14-.58 
—0.1 

20:49 
2.4 

Th 

26 

153 
0.1 

7:15 
2.3 

13:42 
0.0 

19:85 
2.3 

Tu 

27 

2:18 
0.2 

8:15 
2.5 

14:55 
-0.1 

20:49 
2.0 

• 

F 

27 

8:10 
0.0 

9:02 
2.5 

16-.38 
-0.2 

21.-24 
2.5 

£ 

F 

27 

2:03 
0.0 

7:58 
2.4 

14:21 
—0.1 

20:12 
2.5 

•  !w 

28 

2:57 
0.2 

8:51 
2.5 

15:80 
-0.1 

21:22 
2.2 

£ 

S 

28 

8:47 
-0.1 

9:38 
2.6 

16:08 
—0.2 

22:01 
2.7 

• 

S 

28 

2:42 
-0.1 

8:84 
2.5 

14:66 
-0.1 

20:50 
2.7 

Th 

29 

8:35 
0.1 

9:28 
2.5 

16K)8 
-0.1 

21:56 
2.3 

8 

29 

8:21 
-0.8 

9:11 
2.5 

15:35 
—0.2 

21:30 
2.8 

F 

30 

4:12 
0.1 

10:08 
2.6 

16:41 
—0.1 

22:82 
2.4 

M 

30 

4Ky5 
—0.8 

9:51 
2.6 

16:12 
-0.1 

22:15 
2.9 

S 

31 

4:50 
0.1 

10:40 
2.5 

17:18 
-0.1 

23:12 
2.6 

Tu 

31 

4:50 
-0.4 

10:30 
2.5 

16:52 
-0.1 

23:00 
2.9 

Thetid 

•  a  comparts 

The  til 

;  (a.  m.),  all 

>  3:42  p.  m. 

and  Geode 

8ymbo 

equator;  N 

es  are  placed  in  the  order  of  occurrence,  wl 
on  of  consecutive  heights  will  indicate  wh< 
ae  used  Is  Eastern  Standard,  75th  meridian 
greater  are  in  the  afternoon  (p.  m.)  and  n 
The  heights,  in  feet  and  tenths,  are  reckon 
tic  Survey  Charts  for  this  region,  and  whict 
Is  and  abbreviations  relating  to  the  moon: 
,8,  moon  farthest  north  or  south  of  the  equi 

th  their  times  on  the  first  line  and  heights  o 
ither  it  is  high  or  low  water. 
W.;  0^  Is  midnight,  12<>  is  noon;  all  hours  h 
r hen  diminished  by  12  give  the  times  aft< 
ed  from  Mean  Low  Water,  which  is  the  dal 
I  is  1.2  feet  below  mean  sea  level. 
9,  new  moon;  3),lstquar.;  Q.  full  moon: 
itor;  A,  P,  moon  In  apogee  or  perigee. 

in  the  second  line  of  each  day: 

?8S  than  12  are  in  the  forenoon 
>r  noon;  for  instance,  15:42  is 
turn  of  soundings  on  the  Coast 

C  3d  quar.;  E,  moon  on  the 
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APRIL. 

MAY. 

JUNE. 

• 

c 
g 

Day of— 

Time  and  Height  of  High  and 
Low  water. 

• 

a 

§ 

'  Day of— 

1 
Time  and  Height  of  High  and 
Low  Water. 

i 

Day of— 

Time  and  Height  of  Hi  v  h  and 
Low  Water. 

•Si 

W. 

W 

Mo. 

1 

W.  ;Mo. 
F      1 

W. 

M 

Mo. 
1 

6:37 
—0.8 

11:21 
2.4 

17:39 
0.0 

23:60 
2.8 

6:14 
-0.4 

12:00 
2.3 

18:20 
0.1 

■       ■       • 
•       ■       • 

1:05 
2.6 

7:47 
-0.2 

13:48 
2.4 

20:16 
0.1 

Th 

2 

6:30 
-0.2 

12:10 
2.3 

18:81 
0.1 

•        •        • 
>        •        • 

S 

2 

0:26 
2.8 

7:10 
-0.8 

ISHX) 
2.8 

19:28 
0.1 

3) 

Tu 

2 

2:07 
2.4 

8:46 
—0.1 

14:49 
2.4 

21:20 
0.1 

N 

F 

3 

0:44 
2.7 

7:27 
-0.1 

13:06 
2.2 

19:82 
0.2 

s 

3 

1:24 
2.6 

8:09 
-0.1 

14K» 
2.2 

20:31 
0.1 

B 

W 

3 

3:12 
2.8 

9:42 
-0.1 

15:60 
2.6 

22:25 
0.1 

3) 

S 

4 

1:42 
2.^ 

8:28 
0.0 

14:10 
2.1 

20:40 
0.2 

3) 

M     4 

2:28 
2.5 

9:10 
0.0 

15K)8 
2.3 

21:40 
0.1 

Th 

4 

4:18 
2.2 

10:89 
0.0 

16:46 
2.5 

28:25  ' 
0.0 

p 

8 

6 

2:46 
2.5 

9:31 
•0.0 

.16:20 
2.1 

21:63 
0.2 

Tu.   5 

3:34 
2.3 

10:10 
0.0 

16:10 
2.8 

22:44 
0.1 

F 

5 

5:20 
2.1 

11:84 
0.0 

17:40 
2.6 

m           •          •      ■ 

•           ■          • 

M 

6 

3:60 
2.4 

10:84 
0.0 

16:27 
2.2 

22:68 
0.1 

W,   6 

4:40 
2.3 

11:06 
0.0 

17:10 
2.4 

23:44 
0.0 

S 

6 

0-.22 
0.0 

6:18 
2.0 

12:25 
0.0 

18:31 
2.6 

Tn 

7 

4:55 
2.4 

11:31 
0.0 

17:29 
2.3 

23:59 
0.0 

E 

ThI    7 

6:42 
2.2 

12:00 
-0.1 

18KS 
2.6 

■        •        • 

s 

7 

1:15 
0.0 

7:10 
2.0 

13:14 
0.0 

19:19 
2,6 

W 

8 

6:59 
2.4 

12:25 
-0.1 

18:24 
2.4 

•        •        • 

F     8 

0:40 
—0.1 

6:37 
2.2 

12:50 
—0.1 

18:62 
2.6 

M 

8 

2:08 
—0.1 

7:59 
2.0 

14KM) 
0.1 

20:03 
2.7 

£ 

Th 

9 

0:66 
-0.1 

6:66 
2.6 

18:15 
—0.2 

19:15 
2.6 

S 

9 

1:30 
-0.2 

7:28 
2.2 

13:36 
-0.1 

19:40 
2.7 

O 

Tu 

9 

2:48 
-0.1 

8:43 
2,0 

14:45 
0.1 

20:46 

2,7 

F 

10 

1:46 
-0.2 

7:45 
2.6 

14:01 
—0.2 

20:00 
2.7 

s 

10 

2:20 
-0.2 

8:16 
2.2 

14:22 
—0.1 

20:24 
2.8 

s 

W 

10 

8:30 
-0.1 

9:25 
2.0 

15:90 
0.2 

21:27  1 
2.6 

o 

S 

11 

2:35 
-0.3 

8:32 
2.5 

14:46 
-0.2 

20:46 

2.8 

o 

M 

11 

—0.2 

9:00 
2.2 

15.-08 
0.0 

21:07 
2.8 

Th 

11 

4:12 
—0.1 

10K)5 
2.0 

16:14 
0.2 

22:08  ' 
2.6 

s 

12 

3:22 
—0.4 

9:18 
2-4 

15:31 
-0.2 

21:80 
2.8 

Tujl2 

1 

3:60 
—0.2 

9:43 
2.1 

16:51 
0.0 

21:49 
2.7 

F 

12 

4:68 
—0.1 

10:46 
2.0 

16:57 
0.8 

22:50 

2.5 : 

1 

M 

13 

4:06 
—0.3 

10:02 
2.3 

16:16 
-0.1 

22:16 
2.8 

W   13 

4:33 
-0.2 

10:26 
2.1 

16:37 
0.1 

22:33 
2.6 

A 

S 

13 

6:86 
-0.1 

11:26 
2.0 

17:41 
0.4 

23:27 

2.4  '. 

1 

Tu 

14 

4:54 
—0.3 

10:47 
2.2 

17:01 
0.0 

23:00 
.     2.7 

S 

Th 

14 

6:18 
—0.1 

11:10 
2.0 

17:23 
0.3 

28:17 
2.5 

s 

14 

6:16 
0.0 

12.-08 
2.1 

18:29 
0.4 

•               *              • 

W 

15 

5:41 
-0.2 

11:31 
2.1 

17:50 
0.2 

23:47 
2,6 

F 

15 

6:04 
0.0 

11:54 
2.0 

18:12 
0.4 

a          •          • 
•          ■          • 

M 

15 

0:09 
2.3 

6:67 
0.1 

12:52 
2.1 

19:15 
0.4 

8 

Th  16 

6:30 
0.0 

12:20 
2.0 

18:41 
0.3 

•         ■         ■ 
■         •         • 

A 

8 

16 

OKX) 
2.4 

6:50 
0.1 

12:41 
1.9 

19K)2 
0.5 

Tu  16 

0:60 
2.2 

7:39 
0.1 

13:40 
2.2 

20:08 
0.4 

F 

17 

0:35 
2.4 

7:21 
0.1 

13:12 
1.9 

19:37 
0.4 

S 

17 

0:46 
2.2 

7:36 
0.2 

13:30 
1.9 

19:56 
0.5 

W 

17 

1:38 
2.1 

8:25 
0.2 

14:28 
2.3 

21:02 
0.4 

aIs 

18 

1:25 
2.2 

8:16 
0.2 

U:07 
1.8 

20:35 
0.5 

M 

18 

1:35 
2.1 

8:25 
0.2 

14:20 
2.0 

20:61 
0.6 

1 

Th 

18 

2:28 
2.0 

9:12 
0.2 

15:17 
2.3 

21:57  ' 
0.:? 

(C    S  'l9 

1 

2:20 
2.1 

9:09 
0.3 

15:06 

1.8 

21:32 
0.5 

c 

Tu  19 

2:28 
2.0 

9:13 
0.3 

15:11 
2.0 

21:46 
0.5 

F 

19 

8:20 
2.0 

lOKK) 
0.2 

16K)6 
2.4 

22:52 
0,2 

M  20 

8:16 
2.0 

10:00 
0.3 

16:00 
1.9 

22:28 
0.5 

W   20 

3:18 
2.0 

10:01 
0.3 

16:00 
2.2 

22:38 
0.4 

S 

20 

4:20 
2.0 

10:49 
0.2 

16:56 
2,6 

28:45 
0,0 

Tu  21 

4:12 
2.0 

10:50 
0.8 

16:50 
2.0 

28:20 
0.4 

£ 

Th  21 

1 

4:11 
2.0 

10:49 
0.2 

16:48 
2.3 

28:28 
0.2 

8 

21 

6:16 
2.0 

11:39 
0.1 

17:48 
2,7 

•         ■         • 
■         ■         • 

W 

22 

5:08 
2.0 

11:88 
0.8 

17:33 
2.1 

•  ■         • 

•  •         • 

F   22 

1 

5.-05 
2.0 

11:34 
0.2 

17:34 
2.5 

■         •         ■ 
•         ■         ■ 

M 

22 

0:86 
-0.1 

6:10 
2.1 

12:29 
0.0 

78:40 
2.9 

Th 

23 

0:06 
0.3 

6:52 
2.1 

12:21 
0.2 

18:15 
2.3 

S 

23 

0:17 
0.1 

5:66 
2.1 

12:18 
0.1 

18:20 
2,6 

Tu 

23 

1:26 
—0.8 

7K» 
2.2 

13:20 
0.0 

19:30 

3.0 

£ 

F 

24 

0:50 
0.1 

6:37 
2.2 

18:01 
0.1 

18:65 
2.6 

s 

24 

1:06 
-0.1 

6:43 
2.2 

13K)3 
0.0 

19:07 
2.8 

N 

W 

24 

2:16 
—0.4 

7:69 
2,3 

14:11 
-0.1 

20.-21 
3.1 

S 

25 

1:33 
—0.1 

7:20 
2.3 

13:40 
0.0 

19:36 
2.7 

M 

25 

1:60 
—0.3 

7:32 
2.2 

18:48 
0.0 

19:63 
3.0 

? 

Th 

25 

8:05 
-0.6 

8:61 
2.4 

16:05 
-0.2 

21:12 
3,1 

1 

S    26 

2:15 
—0.2 

8:02 
2.4 

14:20 
—0.1 

20:20 
2.9 

• 

Tu 

26 

2:37 
-0.4 

8:22 
2.3 

14:32 
-0.1 

20:40 
8.1 

F 

26 

3:66 
—0.6 

9:46 
2.5 

16:59 
-0.2 

22KM  ; 
8,0 

•  M    27 

2:69 
—0.4 

8:45 
2.4 

15:00 
-0.1 

21:04 
3.0 

W 

27 

3:26 
—0.5 

9:08 
2.4 

15:20 
-0.1 

21:80 
8.1 

S 

27 

4:45 
—0.5 

10:88 
2.5 

16:56 
-0.2 

22:55 

2.9 

Tu  28 

3:45 
—0.5 

9:29 
2.5 

16:45 
—0.1 

21:50 
3.0 

N 
P 

Th'28 

1 

4:15 
-0.5 

10:00 
2.4 

16:14 
—0.1 

22:21 
3.1 

8 

28 

6:36 
—0.6 

11:32 
2.6 

17:62 
—0.2 

23:60 

2,8 

1 

W 

29 

4:81 
-0.6 

10:16 
2.4 

16:32 
—0.1 

22:40 
3.0 

F 

29 

5:05 
-0.5 

10:52 
2.4 

17:10 
—0.1 

23:13 
3.0 

M 

29 

6:27 
-0.4 

12:28 
2.6 

18:62 
—0.1 

1 
«         •         • 

■         «         • 

NiTh 

30 

6:22 
-0.5 

11:05 
2.4 

17:21 
0.0 

23:81 
2.9 

S 

30 

6:57 
-0.6 

11  "50 
2.4 

18:08 
0.0 

•  •        ■ 

•  •        • 

E 

Tu 

30 

0:45 
2.6 

7:21 
-0.8 

13r^ 
2.6 

19:S5 

ao 

1 

8 

31 

0:08 
2.8 

6:51 
-0.3 

12:48 
2.4 

19:10 
0.0 

The  tld 

eci  are  placed  In  the  order  of  occurrence,  wl 

th  their  times  on  the  first  line  and  heights  c 

>n  the  second  line  of  each  day : 

a  compari» 

on  of  consecutlv 

e  heights  will  indicate  whe 

ther  it  is  1 

bighor 

low  water. 

1 

The  tin 

le  used  Is  Eastern  Standard,  75th  meridian  ^ 

W.\  0»>  is  midnight,  12J»  is 

noon;  all  hours  let 

a  than  12 

are  in 

the  forenoon   1 

(a.  m.),  all 

greater  are  In  the  afternoon  (p.  m.)  and  wl 

len  diminished  by  12  give  the  times  after  i 

lOon;  for  instance,  15:42  is  3:42  | 

p.  m.    The 

heights,  in  feet  and  tenths,  are  reckoned  fi 

*om  Mean  Low  Water,  which  is  the  datum  i 

[>f  sound! 

ngsoni 

the  Coast  and  | 

,  Geodetic  Si 

iirvey  Charts  for  this  region,  and  which  is  1 

.2  feet  bel 

ow  mean  sea  leveL 

Symbol 

is  and  abbreviations  relating  to  the  moon: 

#,  new 

moon; 

3),l8t  i 

iiuar.;  Oi  ft^ll  moon 

;  ^,  8d  qnar.;  £, 

moon  on  the  | 

equator:  N 

,  S,  moon 

L  farthest  north 

or  south  of  the  eqn 

ator;  A,  P,  moon 

in  apogee  or  perigee. 

NEW  LONDON  (Fort  Tnimbull),  OONNECTIOUT,  1908. 


12 
M.is' 
Tull4 

;  w  15 
Th:i6 

t  fIit: 
d ;  18  'i 

8!  19  I 
MM 
Tu  21 1 

1  w  22' 

I 
Th  2 


4:25     10:18 
S:M      lO'M 


1.1 


M 

10 1 

E 

Tu'llj 

W 

12 

Th 

13 

F 

14 

S 

15 

€ 

s 

16 

M 

17 

N 

Tu 

18 

W 

19 

Th  20 

P 

F121 

• 

S]22 

S,23 

E 

M  [  24 

Tu:25 

w:26 

Th27 

F   28 

I 

B  '29 

S  30 

S 

M  31 

—0.2        !,2 


— 0.< 
S:33 
—0.8 


Th 

10 

F 

11 

S 

12 

« 

13 

s 

M 

14 

Tu 

15 

W 

16 

Th 

17 

p 

F 

IB 

8 

19 

• 

S 

20 

E 

M 

21 

Tu 

22 

W 

23 

Th 

24 

F 

S 

25 
26 

s 

8 

27 

5 

M 

28 

Tu 

29 

' 

W 

30 

21:23 
16:39      22:2G 


12:A0  18:31 
2.fi  0.1 
13:43      20:33 


:  Rnt  line  HUd  heights  on  the  ee 


The  lldes  are  placed  In  the  order  o[  occurrence,  with  their  times  01 
n  ramparlKiD  o[  conwculive  heights  will  Indicate  whether  It  i'  high  oi 

The  time  used  l5  Ka»tera  Btandard,  75th  meridian  W,;  0«  is  midnight,  I2t' Is  noon;  all  hoora  lem  than  12are  in  the  Itirenoc 
|a.m.|.  all  greater  are  in  the  afternoon  (p.  m  ]  and  when  dimlnlehed  by  12  give  the  times  alter  noon;  for  instance.  15:12  la  3: 
p.  m.  The  heights,  in  leet  and  lenlhi,  are  reckoned  from  Mean  Low  Water,  which  la  the  datum  of  soundings  on  the  Coast  ai 
Geodetic  Surrey  Charts  for  this  region,  and  which  t>  1.2  teet  helow  mean  sea  level. 

Symbols  and  abbrevlatlone  relating  to  the  moon:  #.  new  moon:  ^i,  lat  quar.:  O.  'nil  moon;  i.Sd  quar.:  E,  moon  on  tl 
equator:  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P.  moon  in  apogee  or  perigee. 
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OCTOBER. 


c 


o 


N 


s 


I 


Day  of— 


W.  Mo. 


Th 
F 

S 

M 

Tu 

W 

Th 
F 

S 

M 

Tu 

W 

Th 

F 

S 

M 

Tu 

W 

Th 
F 
S 
IS 
M 
Tu 
W 
Th 
F 
S 


Time  and  Height  of  High  and 
Low  Water. 


2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 

13 

14 

15 

16 

17, 

is; 

I 
19  I 

2o; 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


5:80 
1.9 

0:06 
0.2 

0:60 
0.1 

1:27 
0.1 

2:04 
0.0 

2:40 
-0.1 

8:15 
-0.1 

8:60 
0.0 

4:28 
0.0 

5:11 
0.1 

6K)1 
0.2 

0:88 
2.2 


3:50 
—0.2 

4:38 
-0.1 

6:27 
0.1 

0:02 
2.0 

0:67 
1.9 

1:56 
1.8 

2:58 
1.8 

8:63 
1.9 

4:41 
2.0 

6:24 
2.1 


11:45 
0.4 

6:12 
2.0 

6:49 
2.2 

7:21 
2.8 

7:56 
2.6 

8:82 
2.7 

9:10 
2.8 

9:51 
2.8 

10:85 
2.8 

11:24 
2.8 

12:16 
2.7 

7:04 
0.8 


1:40 
2.1 

0.8 

2:48 
2.1 

9:20 
0.2 

8:54 
2.2 

10:28 
0.1 

4:66 
2.8 

11:29 
0.0 

5:52 
2.5 

12:26 
—0.1 

0:45 
-0.2 

6:42 
2.6 

1:81 
-0.2 

7:31 
2.8 

2:19 
—0.8 

8:19 
2.9 

3:05 
-0.8 

9.-05 
2.9 

9:51 
2.9 

10:39 
2.8 

11:27 
2.6 

6:21 
0.8 

7:20 
0.4 

8:19 
0.5 

9:19 
0.5 

10:16 
0.5 

11:08 
0.4 

11:65 
0.8 


17:40 
2.1 

12:29 
0.8 

18:12 
0.2 

13:50 
0.0 

14:29 
—0.1 

15:06 
-0.2 

15:46 
—0.8 

16:80 
—0.8 

17:15 
—0.8 

18K)6 
-0.2 

19K)0 
—0.1 

18:11 
2.6 

14:18 
2.6 

16:18 
2.4 

16:22 
2.4 

17:25 
2.4 

18:24 
2.4 

18:17 
—0.3 

14:07 
-0.4 

14:56 
—0.4 

15:44 
—0.4 

16:80 
-0.4 

17:20 
-0.2 

18:10 
-0.1 

12:17 
2.4 

18:10 
2.8 

14:08 
2.1 

15:04 
2.0 

16:02 
2.0 

16:56 
2.0 

17:41 
2.0 


18:26 
2.1 

19:05 
2.2 

19:40 
2.3 

20:17 
2.4 

20:M 
2.4 

21:31 
2.4 

22:10 
2.4 

22:55 
2.3 

28:44 
2.2 


19:68 
0.0 

21:00 
0.0 

22K)8 
0.0 

23:00 
0.0 

23:54 
—0.1 


19:16 
2.4 

20:05 
2.5 

20:51 
2.4 

21:38 
2.4 

2.3 

28:12 
2.1 


19:02 
0.0 

19:58 
0.2 

20:53 
0.3 

21:47 
0.3 

22:37 
0.3 

28:28 
0.2 


NOVEMBER. 


o 

8 

as 


£ 


Day  of— 


W.  Mo. 


Time  and  Height  of  High  and 
LowWater. 


N 

P 


s 

M 
Tu 
W 

Th 

F 

8 

S 
M 
Tu 
W 
Th 

F 

S 

s 

M 
Tu 
W 
Th 
F 
S 

M 


1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


Tu  24 

W  25 

Th  26 

F    27 


S 
M 


28 
29 
30 


0.-06 
0.2 

0:46 
0.1 

1:25 
0.0 

2:02 
0.0 

2:48 
-0.1 

3:20 
-0.1 

4K)4 
0.0 

4:52 
0.0 

6:48 
0.1 

0:28 
2.8 

1:30 
2.2 

2:34 
2.2 

8:88 
2.3 

4:86 
2.4 

6:82 
2.6 

0:20 
—0.1 

1:10 
—0.1 

1:66 
-0.1 

2:43 
—0.1 

8:80 
-0.1 

4:15 
0.1 

6.-04 
0.2 

5:53 
0.3 

0:27 
2.0 

1:17 
2.0 

2:09 
2.0 

3:00 
2.0 

8:50 
2.1 

4:35 
2.2 

5:20 
2.4 


6:08 
2.8 

6:41 
2.6 

7:21 
2.6 

8.-01 
2.8 

8:48 
2.9 

9:28 
8.0 

10:15 
8.0 

11:04 
2.9 

11:55 

2.8 

6:60 
0.2 

7:56 
0.2 

9:06 
0.2 

10:11 
0.1 

11:18 
0.0 

12:11 
-0.1 

6:25 
2.7 

7:12 
2.8 

8:00 
2.8 

8:45 
2.9 

9:30 
2.8 

10:14 
2.7 

11:00 
2.6 

11:45 
2.4 

6:46 
0.4 

7:41 
0.5 

8:87 
0.5 

9:32 
0.5 

10:24 
0.4 

11:14 
0.3 

12:02 
0.2 


12:38 
0.2 

18:20 
0.0 

14:00 
-0.2 

14:40 
—0.8 

16:24 
—0.4 

16:10 
-0.5 

16:67 
—0.4 

17:47 
—0.4 

18:40 
-0.2 

12:62 
2.6 

18:62 
2.5 

14:58 
2.8 

16HM 
2.2 

17:09 
2.2 

18:06 
2.2 

18:04 
-0.2 

13:54 
—0.8 

14:41 
-0.8 

15:28 
-0.8 

16:12 
—0.3 

16:58 
-0.2 

17:45 
—0.1 

18:32 
0.0 

12:32 
2.2 

13:20 
2.1 

14:10 
2.0 

16:05 
1.9 

15:59 
1.9 

16:51 
1.9 

17:40 
2.0 


18:26 
2.1 

19:05 
2.2 

19:45 
2.3 

20:26 
2.8 

21:06 
2.4 

21:61 
2.4 

22:88 
2.4 

28:80 
2.8 


19:87 
—0.1 

20:85 
0.0 

21:85 
0.0 

22:35 
0.0 

23:29 
-0.1 


19:00 
2.2 

19:49 
2.2 

20:35 
2.2 

21:21 
2.2 

22:07 
2.1 

22:51 
2.1 

23:88 
2,0 


19:20 
0.1 

20:10 
0.2 

21:00 
0.3 

21:48 
0.8 

22:36 
0.3 

28:20 
0.2 


DECEMBER. 


8 


o 

N 


E 


t 


E 

D 


Day  of— 


W. 


Tu 
W 

Th 
F 

8 

H 

M 

Tu 

W 


Mo.' 


Time  and  Height  of  High  and 
Low  water. 


1 
2 
3 
4 
5 
6 

/ 

8 
9 


Th  10 


F 

S 

ft 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

8 


11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 


SI  27 
M  28 
Tu,29 
w'30 
Th  31 


0.2 

0:45 
0.1 

1:28 
0.0 

2:13 
0.0 

2:69 
-0.1 

8:47 
■0.1 

4:40 
-0.1 

5:85 
0.1 

0:15 
2.6 

1:12 
2.5 

2:14 
2.5 

8:14 
12.6 

4:14 
2.5 

5:12 
2.6 

0:00 
0.0 

0:60 
0.0 

1:89 
0.0 

2:26 
0.0 

8:11 
0.0 

8:56 
0.1 

4:40 
0.2 

6:25 
0.8 

6:12 
0.4 

0:87 
2.1 

1:22 
2.1 

2:08 
2.2 

2:58 
2.2 

8:47 
2.3 

4:38 
2.4 

5:29 
2.6 

0:10 
0.2 


6.-05 
2.6 

-6:60 
2.7 

7-.84 
2.9 

8:20 
3.0 

9K)8 
3.1 

9:65 
8.1 

10:45 
3.0 

11:88 
2.8 

6J» 
0.0 

7:40 
0.0 

8:47 
0.1 

9:52 
0.1 

10'.56 
0.0 

11:56 
0.0 

2.6 

6:65 
2.7 

7:48 
2.7 

8:29 
2.7 

9:11 
2.7 

9:64 
2.6 

10:84 
2.6 

11:15 
2.4 

11:58 
2.8 

7KK) 
0.4 

7:51 
0.5 

8:44 
0.5 

9:89 
0.4 

10:35 
0.8 

11:27 
0.2 

12:18 
0.0 

6:20 
2.7 


12:49 
0.0 

13-.86 
—0.2 

14:20 
-0.8 

15K» 
-0.6 

15:60 
—0.5 

16:39 
—0.5 

1729 
-0.5 

18:20 

— a4 

12:33 
2.7 

18:81 
2.5 

14:84 
2.8 

15:41 
2.1 

16:47 
2.0 

17:48 
2.0 

12:60 
-0.1 

18:41 
-0.1 

14.-28 
-0.1 

16:10 
-0.2 

15:54 
-0.2 

16:86 
—0.2 

17:18 
-0.1 

17:59 
0.0 

18:40 
0.1 

12:38 
2.1 

18:19 
2.0 

14.^ 
1.9 

14:69 
1.9 

15:66 
L9 

16:52 
L9 

17:60 
2.0 

13:08 
—0.2 


1829 
2,0 

19:16 
2.1 

20:00 
2.2 

20:47 
2.3 

21:85 
2.4 

2225 
2.4 

28:18 
2.4 


19:14 
—0.2 

20:10 
—0.1 

21:10 
-0.1 

22K)9 
0.0 

23:0i 
0.0 


18:45 

2.0 

19:35 

2.0 

2022 

2.0 

21^X7 
2.0 

21:60 
2.0 

22:80 
2.1 

23:11 
2.1 

23:52 
2.1 


1922 
0.1 

20:06 
0.2 

20',53 
0.3 

21:42 
0.3 

22:90 
0.8 

23.21 
0.2 


18:47 
2.1 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  Q^  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ) ,  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon:  for  instance,  15:42  is  3:42  p.  m. 
The  heights,  in  feet  and  tenths,  are  reckoned  from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic 
Sarvey  Charts  for  this  region,  and  which  is  1.2  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  ^,  Ist  quar.:  Q,  full  moon;  C>  ^  quar.;  E,  moon  on  the 
equator;  N,  8,  moon  farthest  north  or  south  of  the  equator:  A,  P.  moon  in  apogee  or  perigee. 
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JANUARY. 

FEBRUARY. 

MARCH. 

c   Day  of— 

g 

Time  and  Heteht  of  High  and 
Low  water. 

• 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

Si' 

Th 

Mo. 

1 

W. 

§ 

Mo. 

1 

• 

w. 

8 

Mo. 
1 

0:20 
7.2 

6:80 
0.3 

12:26 
7.7 

18:51 
-0.8 

E 

1:00 
8.1 

7:14 
—0.8 

18:16 
7.9 

19:33 
—0.5 

6:10 
-0.7 

12:10 
8.1 

18:25 
-0.7 

•        •        ■ 

F 

2 

0:fiO 
7.4 

7H)0 
0.2 

13X)2 
7.7 

19:26 
—0.3 

M     2 

1:45 
8.1 

7:57 
—0.4 

14K)0 

7.8 

20:16 
-0.4 

M 

2 

0:84 
8.4 

6:50 
-0.8 

12:50 
8.1 

19.-05 
-0.7 

,  s 

3 

1:29 
7.6 

7:41 
0.1 

13:44 
7.6 

20:04 
—0.3 

Tu 

3 

2:80 
8.1 

8:46 
—0.3 

14:48 
7.6 

21K)3 
—0.2 

Tu 

3 

1:18 
8.5 

7-.85 
—0.8 

13:85 
7.9 

19:49 
—0.5 

S 

4 

2:14 
7.7 

825 
0.1 

14:28 
7.5 

20:47 
—0.2 

W 

4 

8.20 
8.0 

9:40 
-0.1 

15:40 
7.3 

21:55 
0.0 

W 

4 

2:04 
8.3 

822 
-0.6 

14:22 
7.7 

20:87 
—0.2 

E   M 

5 

8:00 
7.7 

9:15 
0.1 

15:16 
7.8 

21:34 
-0.1 

D 

Th    6 

1 

4:15 

7.8 

10:89 
0.0 

16:86 
7.1 

22:55 
0.2 

Th 

6 

2:54 
8.1 

9:15 
—0.3 

15:16 
7.4 

21:81 
0.1 

D 

Tu 

6 

Ml 

7.7 

10:10 
0.1 

16.-09 
7.2 

2227 
0.1 

F 

6 

5:15 

7.7 

11:45 
0.1 

17:41 
6.9 

•         •         ■ 
■         •         • 

}) 

F 

6 

8:50 

7.8 

10:15 
0.0 

16:15 
7.1 

22:83 
0.4 

W 

7 

4:46 
7.7 

11:10 
0.1 

17:06 
7.0 

2824 
0.2 

S 

7 

0.-00 
0.4 

6:19 
7.6 

12:52 
0.1 

18:50 

s 

N 

S 

7 

4:60 
7.5 

11:22 
0.2 

1721 
6.8 

28:45 
0.6 

1 

Th 

8 

5:44 
7.8 

12:14 
0.1 

18K» 
7.0 

■        •         • 
•         •         • 

N 

s 

8 

1:11 
0.4 

7:26 
7.7 

14.-02 
-0.1 

19:58 
7.0 

8 

8 

5:58 
7.8 

12-.86 
0.8 

18:34 
6.8 

•  •        ■ 

•  ■        • 

' 

F 

9 

0:26 
0.2 

6:45 
7.9 

18:17 
—0.1 

19:11 
7.0 

M 

9 

2:20 
0.1 

828 
7.9 

15:05 
-0.5 

21  KM 
7.3 

M 

9 

1:0S 
0.6 

7.-08 
7.8 

13:48 
0.1 

19:49 
6.9 

4 

S 

.10 

1:30 
0.1 

7:46 
8.0 

1420 
-0.4 

20:16 
7.2 

P 

Tu  10 

1 

824 
-0.2 

9:29 
8.1 

16KN) 
—0.8 

22K)2 
7.7 

P 

Tu  10 

2:16 
0.2 

8:16 
7.5 

14:52 
-0.8 

20:54 
7.8 

N 

s 

11 

2:88 
-0.1 

8:45 
8.8 

15:19 
-0.7 

21:16 
7.6 

o 

W^ 

11 

4:20 
—0.5 

1022 
8.8 

16:52 
—LI 

22:55 

8.0 

W 

11 

8:19 
-0.2 

9:15 

7.8 

15:50 
-0.7 

21:50 

7.8 

P   M 

12 

8:82 
-0.8 

9:41 
8.5 

16:14 
—1.0 

22:12 

7.8 

Th 

12 

5:14 
-0.8 

11.15 
8.4 

17:40 
—1.2 

28:44 
8.3 

Th  12 

4:15 
—0.7 

10:14 
8.0 

16:40 
— LO 

22:40 
8.1 

O  Tu 

,     1 

13 

429 

-0.5 

10:85 
8.6 

17:05 
—1.2 

28K)7 
8.0 

F 

13 

6:0^ 
—0.9 

12KM 
8.4 

18:80 
— L2 

•  •        • 

•  ■        • 

g 

F 

13 

5K)5 
-0.9 

UKM 
8.2 

1726 
— LO 

23:27 
8.3 

'      W  14 

1 

5:22 
-0.7 

1126 
8.7 

17:55 
—1.8 

28:59 
8.1 

E 

S 

14 

0:81 
8.8 

6:54 
—0.8 

12:52 
8.2 

19:16 
—1.0 

S 

14 

5:61 
— LO 

11:50 
8.1 

18:10 
— LO 

•  •        • 

•  •        ■ 

Th 

16 

6:15 
-0.7 

12:17 
8.5 

18:46 
—1.8 

•  •        • 

•  •        • 

8 

16 

1:18 
8.2 

7:44 
-0.6 

18:40 

7.8 

20:02 
—0.6 

8 

16 

0:10 
8.4 

6:86 
— LO 

12:85 
7.9 

18:54 
-0.7 

, 

F 

16 

8.2 

7K» 
-0.6 

18:00 
8.8 

19:86 
—1.0 

M 

16 

2K)6 
8.0 

8:35 
—0.3 

14:80 
7.8 

20:58 
-0.1 

M 

16 

0:54 
8.2 

722 
—0.7 

18:19 
7.6 

19:37 
—0.8 

£ 

S 

17 

1:40 
8.1 

8H)2 
-0.4 

18*.59 
7.9 

2028 
-0.7 

Tu 

17 

2:56 
7.6 

9:81 
0.0 

1522 
6.9 

21:47 
0.3 

Tu  17 

1:88 
8.0 

8K» 
—0.4 

14K» 
7.2 

20:22 
0.1 

1 

S.18 

1 

2:84 
7.9 

9:00 
-0.2 

14:55 
7.4 

2122 
-0.8 

1 

W 

18 

8:49 
7.8 

10:80 
0.3 

1620 
6.4 

22:45 
0.7 

W[18 

221 

7.6 

8:56 
0.0 

14:50 
6.8 

21:10 
0.5 

M 

19 

8:28 
7,6 

10:02 
0.1 

15US8 
6.9 

2222 
0.1 

€ 

Th 

19 

4:45 
7.0 

11:85 
0.5 

1722 
6.1 

28:50 
0.9 

Th  19 

1 

8:10 
7.2 

9:49 
0.3 

15:40 
6.4 

22:04 
0.9 

<C  Tu 

1 

20 

4:25 
7.8 

11H)9 
0.8 

16:56 
6.5 

28.24 
0.4 

F 

20 

5:44 

6.8 

12:89 
0.5 

18:82 
6.0 

•  «        ■ 

•  ■        • 

S 

C 

F   20 

1 

4H)0 
6.9 

10:46 
0.6 

16:85 
6.1 

23K)2 
L2 

W 

1 

21 

5:29 
7.1 

12:15 
0.8 

18:06 
6.8 

■        •         • 
•         •         • 

s 

S 

21 

0:58 
1.0 

6:46 
6.7 

13:86 
0.5 

19:82 
6.0 

S    21 

4:57 
6.6 

11:45 
0.8 

17:85 
5.9 

•  ■        • 

•  •        • 

Th 

1 

22 

OJO 
0.6 

6:80 
7.0 

18:17 
0.8 

19:18 
6.2 

A 

s 

22 

1:50 
0.9 

7:41 
6.7 

14:27 
0.4 

20:25 
6.2 

A 

8   22 

1 

0K)7 
L8 

5:55 
6.4 

12:45 
0.8 

18:82 
6.0 

!f 

1 

23 

1:82 
0.5 

7:80 
7.1 

14:14 
0.1 

20:18 
6.3 

M 

23 

2:41 
0.7 

8:80 
6.9 

15:10 
0.2 

21:02 
6.4 

M 

23 

1:05 
L2 

6:52 
6.4 

13:87 
0.7 

19:27 
6.2 

s 

S 

24 

227 
0.5 

821 
7.1 

15K)4 
0.0 

21K)7 
6.4 

Tu 

24 

821 

0.6 

9:10 
7.0 

15:46 
0.1 

21:36 
6.7 

Tu  24 

1 

1:59 
0.9 

7:45 
6.6 

14:20 
0.5 

20:11 
6.5 

A 

s 

26 

8:15 
0.4 

9K)7 
7.2 

15:46 
—0.1 

21:48 
6.5 

W 

26 

8:56 
0.4 

9:48 
7.3 

16:15 
0.0 

22K)8 
7.1 

W;26 

2:40 
0.6 

8:29 
6.8 

14:50 
0.8 

20:51 
7.0 

1     'M 

26 

8:55 
0.4 

9:44 
7.8 

1624 
-0.1 

22:17 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0^  is  midnight.  12^  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:42  is  8:42 
p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and 
Geodetic  Survey  Charts  for  this  region,  and  which  is  8.6  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon:  J,  1st  quar.;  Q,  full  moon;  C  3d  quar.:  E,  moon  on  the 
equator:  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  In  apogee  or  perigee. 
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4;66 

10;68 

17:2S 

23:22 

In.w 

122 

3M       8;« 
-fl.ft        7.4 

—0.2 

21:11 

• 

S    22 

Jl^ 

"6^ 

-6.8 

22:46 

Tu 

22 

-i" 

"0 

18:10 

ITh 

23 

-6.»        7.7 

-6.5 

8.6 

S  '23 

iil 

"^1 

-^0 

28:36 

W 

23 

0:10 

-Si^ 

^^ 

18:58 

PF 

24 

4:a&      10:S7 

16:54 
—0.7 

22:58 

^ 

M   24 

6;00 

"^ 

i!fo 

Th 

24 

"^ 

ii?6 

18:16 

-6,7, 

s 

25 

-i.8        8.2 

-6.8 

S-6 

Tu25 

8,8 

Ji" 

^^S*4 

-6.9 

F 

25 

V" 

SKM 

'fi 

20:35' 

s 

26 

~il    'Ts 

18:40 

W 

26 

1:12 

7:36 

13:40 

20:05 

S 

26 

,7,0 

6,8 

14:60 

^0^ 

|m 

27 

r.  -^i^ 

13;I0 
8.3 

S'! 

Th 

27 

7,6 

Jt* 

14 -.30 
7.9 

—6,2 

S 

8 

27 

*1 

16:45 

22:27' 

ETu 

28 

130       7:68 

14fl2 

20:26 

F 

28 

2*& 

a/M 

16j24 

22*1 

2 

il 

28 

4ao 

10;48 

16:40 

2330  ' 

1  !w 

20 

2.-I2       8:S0 

14:67 

21725 

3> 

S 

29 

am 

'h 

ISSO 

""^^ 

Tu 

29 

Ti 

17^:41 

1     iTh 

30 

7.2     -6.1 

1«^ 

6.2 

s 

30 

*fi 

'T, 

A 

W 

30 

0:82 

0:29 

1S.« 

18:48! 

;ii  Fj3i 

431      10:SO 

16:55 

^^0*3 

^ 

M 

31 

"t. 

^•! 

KX 

18;28 

i         Then 

;  a  comparts 

The  ti 

(a.m.).al 

Geodetic  S 
1        Symbo 
■  equator;  ^ 

on  of  consecutive  helghu  will  Itidlcate  wh 

ne  used  Is  Eastem  Standard,  75th  meridian 
greater  are  in  the  aderaoon  (p.  m.)  and  w 
helghla.  In  feet  and  tenths,  are  retkoned 

urvey  Charui  (or  this  region,  and  which  Is  3 
B  and  abbrevlaUons  relating  to  the  moon 

.  8,  moon  (arthest  Qonh  or  south  of  the  cq 

th  their  tlmeii  on  the  first  llnesnd  heights 
ther  it  is  high  or  low  water. 
W,:  0>  Is  midnight,  W  Is  noon:  all  houn 
hen  diminished  by  12glve  the  times  after 
rom  Mean  Low  Water,  which  is  the  datum 

a,  new  moon;  J,,  tit  quar.';  Q,  Ml  moon 
ator:  A,  P.  mcxin  In  apogee  or  perigee. 

n  the  second  lln 

ol  soundings  on 
C,Sdquar.;E. 

e  of  each  day; 
moon  on  the 
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OCTOBER. 

NOVEMBER. 

DECEMBER. 

i 

Day of— 

Time  and  Helffht  of  Hi^h  and 
Low  Water. 

• 

c 

Day  of— 

Time  and  Helfht  of  High  and 
Low  Water. 

• 

1 

Day  of - 

Time  and  Height  of  High  and  , 
Low  Water.                 ; 

W. 
Th 

Mo. 
1 

W. 

Mo. 
1 

W. 
Tu 

Mo. 
1 

1:26 

7:21 

18:51 

19:37 

E 

8 

1:66 

7:58 

14:29 

20:16 

1:45 

7:56 

14:28 

20:18  ! 

0.6 

6.2 

0.9 

6.5 

0.6 

7.1 

0.4 

6.8 

0.4 

7.7 

0.0 

7.0 

F 

2 

2:14 

8:07 

14:87 

20:28 

M 

2 

2:85 

8:35 

15K)8 

20:67 

W 

2 

2:82 

8:48 

15:15 

21K)7 

0.5 

6.5 

0.6 

6.7 

0.3 

7.5 

0.0 

7.1 

0.1 

8.1 

-0.5 

7.4 

s 

3 

2:58 

8:45 

16:14 

21:06 

Tu 

3 

8:14 

9:17 

15:48 

21:40 

Th 

3 

3:20 

9:30 

16:00 

21:55 

0.4 

6.8 

0.3 

6.9 

0.0 

8.0 

—0.4 

7.4 

-0.2 

8.5 

—0.9 

7.7 

s 

4 

8.-27 

9:19 

15:48 

21:39 

W 

4 

8:51 

lOKX) 

16:25 

22:20 

o 

F 

4 

4.05 

10:16 

16:45 

22:42 

0.2 

7.8 

0.1 

7.2 

—0.2 

8.4 

-0.8 

7.8 

-0.4 

8.7 

—LI 

fe.O 

£ 

M 

5 

8:58 

9:58 

16:20 

22:12 

o 

Th 

5 

4:31 

10:41 

17:07 

23K>4 

N 

s 

5 

4:62 

11H» 

17-ja 

23:30 

0.0 

7.7 

-0.8 

7.6 

\^ 

—0.5 

8.7 

—1.1 

8.0 

—0.6 

8.8 

— L3 

8.1 

o 

Tu 

6 

4:28 

10:30 

16:54 

22:49 

F 

6 

5:13 

11:25 

17:60 

23:48 

8 

6 

6:40 

11:51 

18:18 

•         •         « 

—0.8 

8.1 

-0.6 

7.8 

-0.6 

8.8 

—1.2 

8.1 

—0.6 

8.8 

—1.3 

•             a             • 

W 

7 

5:02 

11K)9 

1731 

23:29 

s 

7 

5:68 

12:10 

18:84 

■           a           • 

P 

M 

7 

0:19 

6:30 

12:40 

19:06 

-0.4 

8.4 

—0.8 

8.0 

-0.6 

8.8 

—1.2 

•          •          a 

8.2 

-0.6 

8.6 

—1.2 

Th 

8 

5:39 

11:48 

18:10 

•        •        • 

N 

s 

8 

0:85 

6:44 

12:66 

19:21 

Tu 

8 

1:10 

7:28 

13*410 

19:58 

-0.6 

8.6 

—1.0 

•        •        • 

8.1 

-0.6 

8.6 

—LI 

8.1 

—0.4 

8.8 

-0.9 

F 

9 

0:10 

6:20 

12:80 

18:58 

M 

9 

1:25 

7:84 

18:46 

20:12 

W 

9 

2KB 

8:20 

14.-23 

20%*»  ! 

8.0 

—0.6 

8.7 

—1.0 

8.0 

-0.8 

8.8 

—0.8 

7.9 

—0.1 

7.9 

-0.5 

s  lio 

0:58 

7H)2 

18:15 

19:88 

P 

Tu  10 

2:16 

8:80 

14:40 

21:09 

Th 

10 

8K»1 

9:21 

15:22 

21:52 

8.0 

—0.5 

8.5 

—0.9 

7.7 

0.0 

7.9 

-0.4 

7.7 

02 

7.4 

—0.2 

S 

11 

1:40 

7:50 

14:05 

20:29 

CiW 

11 

8:15 

9:82 

16:88 

22:10 

(C 

F 

11 

4:08 

10:82 

16:26 

23K» 

7.9 

-0.8 

8.2 

-0.6 

j 

7.4 

0.8 

7.4 

0.0 

7.4 

0.4 

7.0 

0.1 

N 

M 

12 

2:81 

8:44 

14:68 

21:24 

Th 

12 

4:18 

10:44 

16:48 

28:18 

E 

s 

12 

6:09 

11:60 

17.-88 

•         •         • 

7.6 

0.0 

7.9 

-0.8 

7.2 

0.6 

7.0 

0.2 

7.8 

0.4 

6.7 

•         •         • 

<L 

TulS 

8:29 

9:44 

15U&5 

22:27 

F 

13 

6:27 

12K)2 

17:66 

•          a          a 

8 

13 

0K» 

6:17 

13K» 

18-.54 

7.8 

0.8 

7.5 

0.0 

7.1 

0.6 

6.8 

•          •          a 

0.8 

7.8 

0.2 

6.6 

W,14 

4:32 

10:54 

17K)1 

28:36 

E 

s 

14 

O'M 

6:37 

13:20 

19:10 

M 

14 

1:17 

7.-28 

UM 

20:06 

1 

1 

7.1 

0.6 

7.2 

0.2 

1 

1 

0.2 

7.2 

0.3 

6.8 

0.2 

7.4 

—0.1 

6.7  , 

Th  15 

5:42 

12:12 

18:11 

■        ■        • 

§  |15 

1:39 

7:44 

14:25 

20:19 

Tu 

15 

2.'28 

8:28 

15K)6 

21H» 

6.9 

0.6 

7.0 

a           •          • 

1 

0.1 

7.5 

-0.1 

7.0 

0.0 

7.7 

—0.4 

6.9 

p 

F 

16 

0:49 

6:54 

18:80 

19:25 

M 

16 

2:39 

8:41 

15:20 

21:20 

W 

16 

8:18 

9:18 

15^V» 

22:00 

0.2 

7.0 

0.8 

7.1 

—0.1 

7.8 

-0.5 

7.2 

-0.1 

7.9 

-0.6 

7.0 

s 

17 

1:67 

8:01 

14:87 

20:80 

Tu 

17 

3:82 

9:85 

16:10 

22:11 

Th 

17 

408 

10H» 

16:42 

22:46 

0.0 

7.4 

-0.1 

7.8 

-0.3 

8.1 

—0.8 

7.4 

-0.1 

8.0 

-0.8 

7.1 

E 

s 

18 

2:56 

9KW 

15:84 

21:80 

W 

18 

4:22 

10:21 

16:67 

22:58 

f 

F 

18 

4:54 

10:47 

17:24 

23:26 

-0.8 

7.8 

—0.6 

7.6 

—0.4 

8.2 

—1.0 

7.4 

—0.1 

8.0 

-0.8 

7.1 

M 

19 

8:50 

9:62 

16:25 

22:22 

• 

Th 

19 

5:07 

11 .06 

17:42 

28:41 

s 

19 

6:88 

11:28 

18:03 

•         *         • 

—0.6 

8.2 

—0.9 

7.7 

—0.8 

8.2 

—1.0 

7.3 

0.0 

7.9 

—0.7 

•         «         • 

• 

Tu  20 

4:39 

10:40 

17:10 

23:10 

F 

20 

5:50 

11:46 

18:22 

•        ■        ■ 

8 

20 

0:02 

6:11 

12K» 

18:38 

-0.7 

8.4 

—1.1 

7.8 

-0.2 

8.1 

—0.8 

a           ■           a 

7.0 

0.2 

7.7 

—0,4 

W 

21 

5:24 

11:25 

17:65 

28:55 

s 

S 

21 

0:20 

6:30 

12:25 

19:02 

M 

21 

0:33 

6:46 

12:40 

19:11 

— 

—0.7 

8.5 

—1.1 

7.7 

7.2 

0.0 

7.9 

—0.6 

7.0 

0.3 

7.6 

—0.2 

Th 

22 

6:10 

12:07 

18:40 

•        •        » 

s 

22 

0:56 

•  7:11 

13.05 

19:41 

Tu 

22 

1K)6 

7:20 

18:14 

19:45 

—0.5 

8.4 

-0.9 

a          •          • 

7.1 

0.8 

7.7 

—0.3 

7.0 

0.6 

7.4 

0.0 

F 

23 

0:38 

6:62 

12:51 

19:24 

M 

23 

1:38 

7:61 

18:45 

20:21 

A 

W 

23 

1:42 

7:55 

18.50 

2D:J0 

7.6 

-0.8 

8.1 

-0.7 

6.9 

0.6 

7.4 

0.0 

7.0 

0.6 

7.2 

0-1 

S 

24 

1:20 

7:86 

13:84 

20.09 

Tu  24 

2:15 

8:34 

14:27 

21.01 

Th 

24 

2:19 

8:35 

14:32 

20:56 

^  "^ 

7.2 

0.1 

7.8 

—0.3 

6.8 

0.8 

7.1 

0.3 

7.1 

0.7 

7.0 

0.3 

S 

S    25 

2:05 

8:21 

14:18 

20:56 

A 

W  25 

2:68 

9:17 

15:10 

21:44 

F 

25 

8O0 

9:19 

15:14 

21:88 

7.0 

0.4 

7.4 

0.1 

6.7 

LO 

6.8 

0.5 

7.1 

0.7 

6.9 

0.4 

M 

26 

2:60 

9:10 

15:05 

21:44 

Th 

26 

3:44 

lOKW 

15:56 

22:30 

E 

s 

26 

3:46 

10:07 

16H>1 

22:22 

6.7 

0.8 

7.0 

O.i 

6.7 

1.1 

6.6 

0.7 

D 

7.2 

0.7 

6.7 

0.5 

Tu  27 

8:89 

10:08 

15:55 

22:86 

^ 

F 

27 

4:32 

11:00 

16:49 

28:18 

8 

27 

4:36 

llOO 

16:62 

23:14 

6.4 

1.1 

6.7 

0.7 

6.7 

1.1 

6.4 

0.8 

7.2 

0.6 

6.7 

0.5 

D 

W  28 

4:32 

11:08 

16:47 

23:31 

S 

28 

6:22 

11:64 

17:41 

a           •           • 

M 

28 

6:29 

11:67 

17:47 

1 
•          «         • 

A 

6.8 

1.2 

6.4 

0.8 

6.8 

0.9 

6.4 

•           ■           • 

7.4 

0.5 

6.7 

1 

•          •         • 

Th  29 

5.-26 

12:04 

17:47 

•        «        • 

E 

s 

29 

0:06 

6:15 

12:50 

18:35 

Tu 

29 

0:06 

6:24 

12:55 

18:45 

1 

6.2 

1.2 

6.8 

«        «        • 

0.7 

7.0 

0.7 

6.5 

0.5 

7.5 

O.S 

6.8 

F 

30 

0:25 

6:19 

12:69 

18:40 

M 

30 

0:56 

7:06 

18:40 

19:28 

W 

30 

1:02 

7:19 

18:60 

19:42 

0.9 

6.4 

1.0 

6.3 

0.6 

7.3 

0.3 

6.7 

0.4 

7.8 

0.0 

7.0 

s 

31 

1:11 

7:09 

18:46 

19:30 

Th  31 

2:00 

8:12 

14:45 

20:39  1 

0.8 

6.7 

0.7 

6.6 

1 

0.2 

8.1 

-0.4 

7.3 

The  tid 

es  are  placed  In  the  order  of  occurrence,  wl 

th  their  times  on 

the  first  line  and  heights  o 

n  the  second  line  of  each  day:  | 

A  compari» 

[>n  of  consecutive 

heights  will  indicate  whe 

ther  it  is  1 

ligh  or 

low  water. 

The  til 

ne  used  J 

Is  Eastern  Standard,  75th  meridi 

an  W.;  0»  is  midnight. 

12>>  is  noon;  all  h< 

ours  less 

than  12  are  1 

n  the 

forenoon  (i 

t.  m.),  all 

greatei 

'  are  in  the  afternoon  (p.  i 

n.)  and  when  diminished  by  12  give  the  ti 

Imes  aftei 

'  noon; 

for  instance.  ' 

15:42  is  8:42 

p.  m.    The  heights,  in  feet  and  tenths,  are 

reckoned  from  Mean  Low  Water,  which  is  t 

,be  datum  of  soundings  ( 

an  the  ' 

Coast  and  ( 

j6odetic  Survey  Charts  for  this  region,  and 

which  is  3.6  feet  below  mean  sea  level. 

Symbol 

n  and  abbreviations  relating  to  the  moon: 

#,  new  moon;  ] 

J),  1st  quar.;  O.  'ull  moon 

;  ([,  3d  quar.;  E. 

moon  on  the  1 1 

equator;  N 

,  S,  moon 

farthest  north 

or  south  of  the  equi 

itor;  A,  P 

,  moon  in  apogee  or  perigee. 

-1 
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JANUARY. 

< 

FEBRUARY 

• 

MARCH. 

« 

• 

s 

Day  of— 

1 

Time  and  Height  of  High  and 
Low  Water.  • 

• 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

i 

Day  of— 

i 
Time  and  Height  of  High  and 
Low  Water. 

W.    M. 

W. 

M. 

1 

W. 

M. 

1 

Th      1 

8:15 

9:15 

15:59 

21:42 

E 

s 

8:59 

9:58 

16:81      22.-21 

8.-02 

8:55 

15:25 

21:19 

1 

1 

0.5 

4.6 

0.0 

3.9 

0.2 

4.6 

-0.1         4.5 

-0.1 

4.7 

-0.2 

4.7  ' 

:  F 

2; 

8:45 

9:40 

16:25 

22:10 

M 

2 

4:40 

10:82 

17K)9      23:07 

M 

2 

8:42 

9:88 

16:01 

22K)0  i 

i 

mm 

0.5 

4.6 

0.0 

4.1 

0.2 

4.6 

0.0         4.5 

—0.1 

4.7 

—0.2 

4.8 

s 

ft 

4:17 

10:16 

17:00 

22:44 

Tu    8 

5:90 

11:10 

17:52      23:68 

Tu 

3 

4.-25 

10:12 

16:41 

22:46 

■»-'       -^^ 

0.5 

4.5 

0.1 

4.2 

0.8 

4.4 

0.1         4.5 

^K  va 

0.0 

4.6 

—0.1 

4.8  j 

S     4 

4:50 

10:56 

17:40 

28:31 

VV 

4 

6:25 

12KI5 

18:44    .    .    . 

w 

4 

5:14 

10:57 

17:27 

23:86  ' 

1 

0.5 

4.4 

0.1 

4.3 

0.4 

4.2 

0.2    ..    . 

0.1 

4.4 

0.1 

4.7  1 

E    M     5 

5:49 

11.40 

18:22 

•         •        • 

}) 

Th 

5 

0:55 

7.-29 

;  13.-00      19:42 

Th 

5 

6:10 

11:47 

18-20 

1 

•        •        • 

^«^         \^ 

0.5 

4.8 

o.t 

•         •        • 

4.5 

0.5 

4.0         0.8 

^    mm 

0.2 

4,2 

0.8 

•        •        • 

1)   Till    A 

0.-24 

6:46 

12:81 

19:14 

F 

6 

1:58 

8:42 

wan      20:49 

}) 

F 

6 

0:82 

7:14 

12:45 

19:22 

1 

4.8 

0.6 

4.^ 

0.3 

4.5 

0.5 

3.8         0.3 

4.5 

0.4 

3.9 

0.4 

W 

7 

1:22 

7'.51 

18:28 

Vi'W 

S 

7 

8:05 

9:54 

15:24      22K)0 

N 

8 

7 

1:36 

8.-26 

18:55 

20:36 

V 

4.4 

0.6 

4.1 

0.3 

4-5 

0.3 

8.8         0.2 

*^ 

4.4 

0.4 

8.7 

0.5 

Th 

8 

2:25 

9H>4 

14:82 

21:12 

N 

s 

8 

4:16 

11:00 

16:48      28K)9 

« 

8 

2:48 

9:38 

15:18 

21:50  ' 

^    ^M 

\^ 

4.5 

0.5 

8.9 

0.2 

4.7 

0.0 

8.9     -0.1 

■^7 

4.4 

0.8 

8.7 

0.3  1 

F 

9 

8:80 

10:14 

15:42 

22:17 

M 

9 

5:21 

12:00 

17:51    .    .    . 

M 

9 

4:00 

10:42 

16:86 

22:58  ' 

JK^ 

*^ 

4.6 

0.2 

3.9 

0.1 

4.9 

—0.3 

4.2    ..    . 

**•& 
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ator;  A,  P,  moon  in  apogee  or  perigee. 
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8:46 
5.8 

16:10 
—1.1 

21:19 
6.2 

s 

15 

8:56 
—0.6 

10:00 
5.2 

16:19 
-0.7 

22:80 
5.1 

8 

15 

2:47 
-0.6 

8:51 
5.2 

15:04 
-0.7 

21:15 
5.3 

1 

F 

16 

8:26 
-0.7 

9:85 
5.6 

16:00 
—1.0 

22:10 
5.1 

M 

16 

4:45 
-0.3 

10:49 

4.8 

17:04 
-0.4 

23:28 
4.9 

M 

16 

3:31 
-0.4 

9:36 
4.9 

15:48 
-0.4 

02:00 
5.1 

E    S 

17 

4:19 
—0.5 

10:25 
5.8 

16:48 
—0.8 

23K)0 
5.0 

Tu 

17 

5:35 
0.1 

11:85 
4.4 

17:52 
0.0 

«         «         • 
•         •         ■ 

Tu 

17 

4:18 
-0.2 

10:18 
.4.6 

16:80 
-0.1 

22:43 
4.8 

S 

18 

6:12 
-0.2 

11:16 
5.0 

17:87 
—0.5 

23:51 
4.8 

W 

18 

0:08 
4.6 

6:28 
0.4 

12:25 
4.0 

18:42 
0.3 

W 

18 

5K)8 
0.1 

11K)1 
4.2 

17:14 
0.3 

23:29 
4.6 

( 

M 

19 

6:07 
0.1 

12.-07 
4.6 

18:28 
-0.2 

•  •        ■ 

•  •        • 

C 

Th 

19 

IKX) 
4.4 

7:24 
0.6 

18:20 
3.7 

19:37 
0.6 

Th 

19 

5:50 
0.4 

11:49 
3.8 

18K)1 
0.6 

«        •        ■ 

c 

Tu 

20 

0:45 
4.6 

7:06 
0.4 

18K» 
4.2 

19:21 
0.1 

F 

20 

1:55 
4.2 

8:24 
0.8 

14:20 
3.5 

20:33 
0.7 

s 

F 

20 

0:16 
4.2 

6:41 
0.7 

12:41 
3.6 

18:52 
0.9 

W 

21 

1:41 
4.5 

8.-05 
0.5 

14:00 
3.9 

20:16 
0.3 

S 

S 

21 

2:51 
4.0 

9:23 
0.8 

15:22 
3.5 

21:31 
0.7 

8 

21 

1:08 
8.9 

7:87 
0.9 

13:36 
3.4 

19:50 
1.1 

Th 

22 

2:88 
4.4 

9:05 
0.6 

15:00 
3.7 

21:11 
0.4 

A 

8 

22 

3:45 
4.1 

10:17 
0.7 

16:19 
8.5 

22:26 

0.7 

A 

8 

22 

2:02 
3.8 

8:34 
0.9 

14-.88 
3.3 

20:50 
1.1 

F 

23 

8:82 

4.4 

10:02 
0.7 

15:58 
3.6 

22:06 
0.4 

M 

23 

4:36 
4.2 

IIKW 
0.6 

17:09 
3.7 

23:14 
0.6 

M 

23 

2:59 
3.8 

9:80 
0.8 

15:35 
3.5 

21:46 
1.0 

s 

S 

24 

4:24 
4.4 

10:55 
0.6 

16:53 
3.7 

22:67 
0.4 

Tu 

24 

6:22 
4.4 

11:60 
0.8 

17:62 
8.9 

28:58 
0.4 

Tu 

24 

3:52 
3.9 

10:20 
0.7 

16:27 
3.7 

22:87 
0.7 

A 

s 

25 

5:11 
4.5 

11:41 
0.4 

17:43 
3.7 

23:46 
0.3 

W 

25 

6K)5 
4.6 

12:29 
0.1 

18:31 
4.2 

•         •         • 

W 

25 

4:43 
4.1 

11:06 
0.4 

17:13 
4.0 

23:24 
0.6 

M 

26 

5:55 
4.6 

12:25 
0.8 

18:25 
3.9 

•  •        • 

•  •        • 

Th 

26 

0:38 
0.3 

6:45 
4.7 

18:05 
—0.1 

19:09 
4.4 

Th 

26 

5:29 
4.3 

11:48 
0.2 

17:55 
4.3 

•  •         • 

•  •         ■ 

Tu 

27 

0:26 
0.3 

6:a'> 
4.7 

13:02 
0.1 

19:02 
4.0 

• 

F 

27 

1:15 
0.2 

7:24 
4.8 

13:42 
—0.2 

19:45 
4.6 

E 

F 

27 

0:08 
0.2 

6:12 
4.5 

12:29 
0.0 

18:36 
4.6 

• 

1 

W 

28 

1:05 
0.8 

7:14 

4.8 

13:88 
0.0 

19:40 
4.2 

E 

S 

28 

1:55 
0.0 

8:01 
4.9 

14:18 
-0.3 

20:24 

4.8 

• 

8 

28 

0:50 
—0.1 

6:54 
4.7 

13:07 
-0.2 

19:16 
4.9 

Th 

29 

1:41 
0.2 

7:50 

4.8 

14:14 
-0.1 

20:14 
4.3 

8 

29 

1:81 
-0.3 

7:35 
4.8 

13:46 
-0.3 

19:56 
5.1 

F 

30 

2:16 
0.2 

8:2G 

4.8 

14:49 
—0.2 

20:60 
4.4 

M 

30 

2:15 
-0.4 

8:17 

4.8 

14:26 
—0.3 

20:40 
5.2 

i 

S 

31 

2:52 
0.2 

9:03 

4.8 

15:24 
-0.2 

21:28 
4.5 

Tu 

31 

2:58 
—0.4 

9:00 
4.7 

16:07 
—0.2 

21:24 
5.2 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  necond  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  O**  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m),  all  greater  are  in  the  afternoon  (p.  m)  and  when  diminished  by  12  give  the  times  after  noon:  for  instance,  15:42  is  3:42  p.  m. 
The  heights,  in  feet  and  tenths,  are  reckoned  from  mean  low  water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic 
Survey  charts  for  this  region,  and  which  is  2.3  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  ^,  Istquar.;  Oi  full  moon;  (^,  3d  quar.;  £.  moou  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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SANDY  HOOK  (The  Horaeehoe),  NEW  JERSEY,  1903. 


OCTOBER. 

• 

NOVEMBER 

DECEMBER. 

■ 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

■ 

d 

8 

Day of— 

Time  and  Height  of  High  and 
Low  water. 

• 

8 

Day  of— 

Time  and  Height  of  Hij 
Low  Water. 

^h  and ' 

W.  Mo. 
Th|    1 

W.  JMo. 

W. 
Tu 

Mo. 
1 

8:25 
3.6 

9:86 
0.9 

15:40 
3.9 

22K)8 
0.6 

E 

s 

1 

4:15 
4.2 

10:32 
0.6 

16:30 
4.1 

22:49 
0.2 

4:21 
4.6 

10:44 
0.2 

16:39 
4.1 

22'Ja  \ 

0.1  1 

F 

2 

4:16 
3.8 

10:28 
0.7 

16:30 
4.1 

22:53 
0.4 

M 

2 

5K)0 
4.5 

11:20 
0.2 

17:18 
4.3 

28:82 
0.0 

W 

2 

5:12 
5.0 

11:35 
—0.1 

17:81 
4.8 

23:42  ' 

—0.1 ; 

S 

3 

6:01 
4.0 

11:14 
0.5 

17:15 
4.3 

23:85 
0.2 

Tu 

3 

5:45 

4.8 

12K)6 
-0.1 

18K)5 
4.5 

«        •        • 

Th 

3 

6.-01 
5.3 

12:26 
—0.4 

18.-24 
4.3 

•         '         • 

s 

4 

5:42 
4.3 

11-.55 
0.2 

17:57 
4.4 

•  •        • 

•  ■        • 

W 

4 

0:15 
—0.1 

6:28 
5.1 

12:50 
-0.8 

18:49 
4.6 

o 

F 

4 

0:30 
—0.8 

6:50 
5.5 

13:15 
—0.6 

19:14 
4.6 

E 

M 

5 

0:12 
0.0 

6:20 
4.6 

12:35 
0.0 

18:87 
4.6 

o 

Th 

5 

0:56 
-0.2 

7:12 
5.3 

18:85 
—0.5 

19:83 

4.7 

N 

S 

5 

1:19 
—0.8 

7:39 
5.6 

14:06 
-0.7 

20:01 
4.7 

o 

Tu 

6 

0:50 
-0.1 

6:59 
4.9 

13:15 
-0.2 

19:18 
4.7 

F 

6 

1:40 
-0.3 

7:66 
5.4 

14:22 
—0.6 

20:18 
4.7 

s 

6 

2K)9 
-0.4 

8:28 
5.6 

14:55 
—0.8 

20:55 
4.7 

W 

7 

1:28 
-0.2 

7:87 
5,1 

13:56 
—0.8 

19:57 
4.7 

S 

7 

2:24 
-0.2 

8:43 
6.4 

15:09 
—0.6 

21:07 
4.6 

P 

M 

7 

SiOO 
—0.8 

9:17 
5.5 

15:45 
—0.7 

21:49 
4.7 

Th 

8 

,2:05. 
-0.2 

8:18 
5.2 

14:38 
—0.4 

20:38 
4.7 

N 

s 

8 

3:10 
-0.1 

9:81 
6.3 

15:58 
—0.5 

21:58 
4.5 

Tu 

8 

3:62 
-0.1 

10:09 
5.3 

16:87 
-0.6 

22:48 
4.6 

F 

9 

2:44 
-0.2 

9:00 
5.2 

15:22 
—0.4 

21:20 
4.6 

M 

9 

4m 

0.1 

10:21 
5.1 

16:50 
-0.3 

22:52 
4.3 

W     9 

4:50 
0.0 

11K)2 
5.1 

17:30 
—0.4 

23:41 
4.6 

S 

10 

3:27 
0.0 

9:45 
5.1 

16:10 
-0.2 

22:06 
4.4 

P 

Tu 

10 

4:57 
0.3 

11:16 
4.9 

17:47 
—0.2 

23:62 
4.2 

Th  10 

5:50 
0.2 

11:59 

4.8 

18:25 
-0.3 

•          «          ■ 

■              m              •        t 

8 

11 

4:11 
0.1 

10:34 
4.9 

17:01 
-0.1 

22:59 
4.2 

c 

W 

11 

6:00 
0.4 

12:15 
4.6 

18:45 
0.0 

•  •         • 

•  *         • 

c 

F    11 

0:40 
4.5 

6:54 
0.3 

12:58 
4.5 

19:28  • 
—0.2 

N 

M 

12 

6:05 
0.3 

11:29 
4.7 

17:58 
0.1 

28:58 
4.1 

Th 

12 

0:57 
4.2 

7:08 
0.5 

13:18 
4.5 

19:47 
0.0 

E 

S    12 

1:41 
4.6 

8K)0 
0.3 

14K)0 
4.4 

20:22  i 
—0.1 

c 

Tu 

13 

6:07 
0.5 

12:29 
4.5 

19:01 
0.2 

•         «         • 
■         •         • 

F 

13 

2:02 
4.8 

8:18 
0.4 

14:24 
4.4 

20:49 
0.0 

S    13 

2:41 
4.7 

9:05 
0.3 

15K)5 
4.8 

21:20 
-0.1 

W 

14 

1:07 
4.0 

7:19 
0.6 

18:85 
4.4 

20:07 
0.2 

fi 

8 

14 

3:05 
4.5 

9.26 
0.2 

15:27 
4.5 

21:47 
—0.2 

M   14 

8:40 

4.8 

10:06 
0.1 

16K)5 
4.2 

22:15 
-0.2 

Th 

15 

2:17 
4.1 

8:81 
0.4 

14:42 
4.5 

21:11 
0.1 

S 

15 

4:04 

4.8 

10:26 
0.0 

16:29 
4.5 

22:40 
—0.4 

Tu  15 

1 

4:85 
5.0 

11.-04 
0.0 

17.-02 
4.8 

23:0?i' 
—0.3 

p 

F 

16 

8.'25 
4.3 

9:40 
0.2 

16:49 
4.6 

22:11 
-0.2 

M 

16 

4:58 
5.1 

11:22 
—0.2 

17:24 
4.6 

23:82 
-0.5 

W  16 

1 

5.-26 
5.1 

11:66 
—0.1 

17:56 
4.8 

23:58 
-0.3 

S 

17 

4:26 
4.7 

10:44 
-0.1 

16:49 

4.8 

28:07 
-0.4 

Tu 

17 

5:49 
5.8 

12:14 
-0.4 

18:15 
4.7 

•  •        • 

•  •        • 

Th  17 

6:14 
6.  a 

12:43 
—0.2 

18:42 
4.3 

■        •          • 
•         ■          • 

E 

s 

18 

5:20 
*5.0 

11:39 
-0.4 

17:44 
5.0 

28:67 
-0.7 

W 

18 

0:21 
—0.6 

6:86 
6.4 

13.-01 
-0.5 

19:02 

4.7 

f 

F    18 

1 

0:46 
—0.8 

7:00 
5.2 

13:28 
-0.8 

19:28 
4.3 

M 

19 

6:10 
5.3 

12:30 
-0.6 

18:35 
5.1 

•  •        * 

•  ■        • 

• 

Th 

19 

1:07 
—0.5 

7:20 
6.5 

13:47 
—0.5 

19:48 
4.6 

s 

19 

1:80 
—0.2 

7:41 
6.2 

14:10 
—0.3 

20:11 
4.8 

• 

Tu 

20 

0:45 
-0.8 

6:67 
6.5 

13:20 
-0.8 

19:22 
5.1 

F 

20 

1:51 
-0.4 

8K)4 
6.4 

14:30 
—0.4 

20:81 
4.5 

S    20 

1 

2:10 
0.0 

8:22 
6.1 

14:48 
-0.2 

20x0 
4.2 

W 

21 

1:80 
—0.8 

7:42 
5.6 

14:05 
—0.8 

20:09 
5.0 

s 

S 

21 

2:34 
-0.2 

8:46 
6.2 

15:12 
-0.3 

21:13 
4.8 

M   21 

2:60 
0.2 

9:00 
4.9 

16:27 
-0.1 

21rJS 
4.1 

Th 

22 

2:15 
-0.7 

8.-27 
5.5 

14:50 
-0.7 

20:51 
4.8 

s 

22 

8:15 
0.1 

9:27 
5.0 

16:54 
—0.1 

21:55 
4.1 

Tu  22 

8.-27 
0.4 

9:87 
4.7 

16.-04 
0.0 

22K)5 
4.0 

F 

23 

2:69 
—0.5 

9:10 
5.3 

16:85 
-0.4 

21:35 
4.6 

M 

23 

3:66 
0.4 

10:07 
4.7 

16:85 
0.1 

22:85 
8.9 

A 

W  23 

1 

4.04 
0.6 

10:12 
4.4 

16:40 
0.2 

22:41 
4.0 

S 

24 

3:42 
-0.1 

9:55 
5.1 

16:20 
-0.2 

22:22 
4.3 

Tu 

24 

4:88 
0.7 

10:47 
4.4 

17:17 
0.3 

23:18 
3.8 

Th  24 

4:40 
0.8 

10:47 
4.2 

17:18 
0.8 

23:22 

4.0 

s 

8 

25 

4:25 
0.2 

10:38 
4.7 

17:05 
0.1 

28K)5 
4.0 

A 

W 

25 

5:19 
0.9 

11:27 
4.1 

17:59 
0.5 

•         •         • 
■         ■         • 

F    25 

5:20 
0.8 

11:25 
4.1 

17:55 
0.4 

•  •           • 

•  ■           ■ 

M 

26 

5:11 
0.6 

11:24 
4.4 

17:50 
0.4 

23:54 
8.7 

Th 

26 

OKH 
8.7 

6H)5 
1.0 

12:10 
3.9 

18:44 
0.6 

E 

S    26 

0.-06 
4.0 

6:07 
0.9 

12H)9 
4.0 

18:39 
0.5 

Tu 

27 

6K)0 
0.9 

12:10 
4.1 

18:40 
0.6 

•  ■         • 

•  •         « 

2) 

F 

27 

0:52 
3.7 

6:66 
LI 

12:66 
3.8 

19:30 
0.6 

t 

§    27 

0:56 

4.1 

7:02 
0.8 

13.-00 
3.9 

19:28 
0.5 

I 

W 

28 

0:45 
3.6 

6:&i 
1.0 

13:00 
3.9 

19:82 
0.7 

S 

28 

1:45 
3.9 

7:54 
1.0 

13:50 
8.8 

20:20 
0.6 

M   28 

1:50 
4.2 

8K>4 
0.7 

13:56 
3.8 

20:22 
0.5 

Th 

29 

1:40 
8.6 

7:50 
1.1 

13:68 

3.8 

20:22 
0.7 

E 

s 

29 

2:38 
4.1 

8:52 
0.8 

14:47 
3.8 

21:11 
0.4 

Tu  29 

2:48 
4.4 

9:09 
0.6 

15KM) 
3.9 

21r20 
0,8 

F 

30 

2:35 
8.7 

8:48 
1.0 

14:48 
3.8 

21:14 
0.6 

M 

30 

3:30 
4.8 

9:50 
0.6 

15:43 
4.0 

22:02 
0.3 

W  30 

3:45 
4.6 

10:10 
0.3 

16K)8 
4.0 

22:17 
0.2 

S 

31 

3:28 
8.9 

9:42 

0.8 

15:40 
3.9 

22:02 
0.4 

Th  31 

4:42 
5.0 

11  .-09 
0.0 

17:05 
4.2 

23:15 
—0.1 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0>>  is  midnight,  12<>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  afternoon;  for  instance,  15:42  is 
3:42  p.  m.  The  heights,  in  feet  and  tenth.s,  are  reckoned  from  Mean  Low  Water,  which  is  the  datimi  of  soundings  on  the  Cotun 
and  Geodetic  Survey  Charts  for  this  region,  and  which  is  2.3  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  0,  new  moon;  ^,  Istquar.;  Oi  ^^11  moon;  (^,  3d  quar.;  E,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 

FEBRUARY. 

MARCH. 

d 

8 

a 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

• 

1 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

fi 

8 

Dayof— 

•Time  and  Height  of  High  and 
LowWater. 

W. 

Th 

Mo. 
1 

W.  Mo. 

S      1 

W. 

Mo. 
1 

2:58 

9:47 

15:12 

22:80 

E 

8:50 

10:45 

16Ky7 

23:11 

2:42 

9:89 

15:02 

22:02 

5.6 

0.4 

6.5 

0.1 

1 

6.0 

0.7 

6.3 

0.4 

6.1 

0.3 

6.3 

0.2 

F 

2 

8:84 

10:28 

15:52 

28:01 

M     2 

4:84 

11:30 

16:51 

28:65 

M 

2 

8:26 

10:24 

15:45 

22:42 

1 

5.6 

0.6 

6.4 

0.2 

1 

6.1 

0.8 

6.1 

0.6 

6.8 

0.4 

6.2 

0.4 

■  J  s 

3 

4:15 

11:09 

16:34 

23:42 

Tu    3 

5:22 

r2.-22 

17:39 

•        •        • 

Tu 

3 

4:10 

11:11 

16:28 

23:26 

1  *^ 

5.8 

0.8 

6.3 

0.4 

6.2 

0.9 

6.9 

•        •        ■ 

6.4 

0.6 

6.0 

0.6 

s 

4 

5.-00 

11:55 

17:20 

•        •        ■ 

'  W     4 

0:42 

6:12 

13:20 

18:29 

W 

4 

5:00 

12K» 

17:15 

•        •        ■ 

•        1 

5.8 

0.9 

6.1 

•        >        ■ 

0.7 

6.2 

0.9 

5.6 

6.4 

0.7 

5.7 

■             •            a 

EM 

5 

0:26 

5:48 

12:47 

18:07 

:)'Th    5 

1:86 

7:09 

14:22 

19:24 

Th 

5 

0:16 

5:50 

18:01 

18:08 

t      i 

0.5 

5.9 

1.0 

6.0 

I 

0.8 

6.2 

0.8 

6.4 

0.7 

6.3 

0.7 

6.5 

D !  T     6 

1:14 

6:39 

18:48 

18:57 

F  .  '6 

2:84 

8:06 

15.-26 

20:24 

}) 

F 

6 

1:12 

6:46 

14:05 

19:04 

0.6 

6.0 

1.0 

5.8 

0.7 

6.2 

0.7 

5.2 

>^ 

0.8 

6.2 

0.7 

5.3 

W     7 

2:05 

7:84 

14:44 

19:50 

S      7 

3:85 

9:07 

16:28 

21.-29 

N 

s 

7 

2:14 

7:45 

15:09 

20:07 

0.7 

6.1 

0.9 

5.6 

0.6 

6.2 

0.5 

5.1 

0.8 

6.1 

0.6 

5.1 

Th 

8 

8:00 

8:82 

15:46 

20:50 

N 

s 

8 

4:37 

10.-08 

1737 

22:35 

g 

8 

8:18 

8:46 

16:10 

21:15 

0.7 

6.2 

0.7 

5.4 

0.3 

6.3 

0.2 

5.2 

0.6 

6.0 

0.5 

5.1 

F 

9 

8:58 

9:80 

16:47 

21:50 

M 

9 

6:85 

11:08 

18:22 

23:35 

M 

9 

4:20 

9:60 

17:08 

22:20 

"^ 

0.5 

6.8 

0.5 

5.3 

0.1 

6.4 

0.0 

6.4 

0.8 

6.0 

0.2 

6.2 

s 

10 

4:56 

10:29 

17:46 

22:54 

P 

Tu  10 

6:82 

12:05 

19:15 

•        •        • 

P 

Tu 

10 

5:21 

10:50 

18:00 

23.-20 

0.8 

6.4 

0.2 

5.4 

-0.2 

6.5 

-0.3 

•        *        * 

0.0 

6.2 

-0.1 

5.4 

iN 

s 

11 

5:62 

11:27 

18:40 

23:58 

o 

W 

11 

0:34 

7:28 

18KK) 

20Ktt 

W 

11 

6:18 

11:48 

18:52 

■        •        • 

0.1 

6.6 

-0.1 

5.5 

6.6 

-0.6 

6.7 

-0.6 

—0.3 

6.3 

—0.4 

•        •        • 

P 

M 

12 

6:49 

12.-23 

19:88 

«        •        ■ 

Th  12 

1:28 

8:20 

13:52 

20:52 

Th 

12 

0:17 

7:11 

12:42 

19:41 

-0.1 

6.8 

-0.8 

•        •        ■ 

5.9 

—0.6 

6.7 

-0.8 

5.7 

-0.6 

6.4 

—0.6 

0 

T 

13 

0:50 

7:42 

18:18 

20:25 

F    1.^ 

2:20 

9:11 

14:44 

21:40 

2 

F 

13 

1:10 

8:03 

13:84 

20:28 

5.6 

—0.3 

6.9 

-0.5 

6.1 

-0.7 

6.7 

-rO.9 

6.0 

—0.7 

6.5 

—0.8 

W 

14 

1:45 

8:88 

14:10 

21:15 

E 

s 

14 

3:11 

10:04 

15:34 

22:29 

s 

14 

1:59 

8:51 

14:22 

21:15 

5.8 

-0.5 

6.9 

-0.7 

6.3 

-0.7 

6.7 

—0.9 

6.8 

—0.8 

6.6 

—0.9 

Th 

15 

2:89 

9:80 

15K» 

n:ff7 

S 

15 

4:00 

10:55 

16:22 

28:17 

s 

16 

2:48 

9:40 

16.-09 

22.-00 

6.0 

—0.6 

6.9 

—0.8 

6.4 

—0.6 

6.5 

-0.8 

6.5 

-0.8 

6.4 

-iO.8 

F 

16 

3:31 

10:24 

15:55 

22:55 

M 

16 

4:49 

11:46 

17:10 
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M 

16 

8:36 

10:80 

15:55 

22:47 

1 

6.1 

-0.6 
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-0.8 

6.6 

—0.5 

6.2 
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6.6 
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6.8 
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16:46 
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Tu 

17 

4:20 

11.-20 
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-0.5 
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F 
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5.8 

—0.2 

6.2 
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6.3 

D 

-0.1 

6.3 
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21 

2:20 

7:58 

14:56 
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21 
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21:22 
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7:28 
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19:50 
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22:27 
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19:60 
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F 

27 

0K» 
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12:24 

19:28 

5.8 

-0.1 

6.4 

—0.1 

1 

6.7 

0.0 

6.3 

-0.1 

5.8 

0.0 

6.2 

—0.1 

'• 

W 

28 

IKNJ 

8:00 

1354 

20:83 

E     S 

28 

2:00 

8:57 

14:20 

21:21 

• 

S 

28 

0:49 

7:48 

13:10 

20:10 

5.4 

0.0 

6.4 

—0.1 

1      '-^ 

5.9 

0.2 

6.3 

0.0 

6.0 

0.0 

6.2 

-0,1 

Th 

29 

1:46 
5.5 

8:40 
0.1 

14.-05 
6.5 

21:12 
—0.1 

s 

29 

1:38 
6.2 

8.82 
0.0 

13:63 
6.2 

20:61 
0.0 

F 

30 

2:28 
5.7 

9:21 
0.3 

14:47 
6.4 

21:51 
0.0 

M 

30 

2:17 
6.4 

9:18 
0.0 

14:39 
6.1 

21:38 
p.l 

S 

31 

8:08 

10:01 

15:25 

22:30 

• 

Tu  .^1 

3:02 

10:05 

15:22 

22:16 

5.9 

0.5 

6.4 

0.2 

6.6 

0.1 

6.0 

0.3 

Thetid 

es  are  placed  in  the  order  of  occurrence,  wi 

th  their  times  on 

the  first  line  and  heights  c 

m  the  second  line  of  each  day;    | 

a  eomparis 

ion  of  consecutivi 

e  heights  will  indicate  whc 

ither  it  Is  high  or 

low  water. 

The  tlr 

ae  used  is  Eastern  Standard,  75th  meridian 

W.;  0*^  is  midnight,  12>>  is  noon;  all  hours  1( 

sss  than  1 

2  are  in  the  forenoon    1 

(a.  m.),  all 

greater  are  in  the  afternoon  (p.  m.)  and  wl 

tien  diminished  by  12  give  the  times  after  r 

loon;  for  instance,  15:42  is  8:42 

p.  m.    The 

heights,  in  feet  and  tenths,  are  reckoned  fi 

•om  Mean  Low  Water,  which  is  th€  datum  < 

)f  soundings  on  the  Coast  and 

Geodetic  8 

urvey  Charts  for  this  region,  and  which  is  i 

.0  feet  be 

low  mean  sea  level. 

Symbo 

[a  and  abbreviationa  relating  to  the  moon: 

#,  new  moon;  J 

),  Ist  qiiar.:  Q,  full  moou; 

(£,  8d  quar.;  E, 

moon  on  the    | 

equator;  N 

,  S,  moon 

farthest  north 

or  south  of  the  equ 

lator;  A,  P,  moon 

in  apogee  or  perigee. 
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SANDY  HOOK  (The  Horeeshoe),  NEW  JERSEY,  1903. 
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3:25 
8.6 

4:16 
3.8 

6:01 
4.0 

5:42 
4.3 

0:12 
0.0 

0:50 
-0.1 

1:28 
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—0.2 

2:44 
-0.2 

3:27 
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4:11 
0.1 

0.8 

6:07 
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2:17 
4.1 

S.-25 
4.8 

4:26 
4.7 
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6:10 
5.8 

0:45 
-0.8 

1:80 
—0.8 

2:15 
—0.7 

2:59 
-0.5 

3:42 
-0.1 

4:25 
0.2 

5:11 
0.6 

6:00 
0.9 

0:45 
3.6 

1:40 
3.6 

2:35 
3.7 

3:28 
3.9 


9:86 
0.9 

10:28 
0.7 

11:14 
0.5 

11:55 
0.2 

6:20 
4.6 

6:50 
4.9 

7:87 
5.1 

8:18 
5.2 

9:00 
5.2 

9:45 
5.1 

10:34 
4.9 

11:29 
4.7 

12:29 
4.5 

7:19 
0.6 

8:81 
0.4 

9:40 
0.2 

10:44 
—0.1 

11:89 
—0.4 

12:30 
—0.6 

6:57 
5.5 

7:42 
5.6 

8:27 
5.5 

9:10 
5.8 

9:55 
5.1 

10:88 
4.7 

11:24 
4.4 

12:10 
4.1 

6:54 
1.0 

7:50 
1.1 

H:48 
1.0 

9:42 
0.8 


15:40 
3.9 

16:30 
4.1 

17:16 
4.3 

17:57 
4.4 

12:85 
0.0 

13:15 
-0.2 

18:56 
—0.8 

14:38 
-0.4 

15:22 
—0.4 

16:10 
—0.2 

17:01 
—0.1 

17:58 
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0.2 

18:85 
4.4 

14:42 
4.5 

15:40 
4.6 

16:49 
4.8 

17:44 
5.0 

18:86 
5.1 

13.-20 
—0.8 

14:05 
-0.8 

14-.50 
-0.7 

15:86 
—0.4 

16:20 
—0.2 

17K)6 
0.1 

17:50 
0.4 

18:40 
0.6 

13:00 
3.9 

13:58 

3.8 

14:48 
3.« 

15:40 
3.9 


22:08 
0.6 

22:53 
0.4 

23:35 
0.2 


18:87 
4.6 

19:18 
4.7 

19:57 

4.7 

20:88 
4.7 

21:20 
4.6 

22:06 
4.4 

22:59 
4.2 

28:58 
4.1 


20^)7 
0.2 

21:11 
0.1 

22:11 
—0.2 

28:07 
—0.4 

28:57 
-0.7 


19:22 
5.1 

20:09 
6.0 

20:51 
4.8 

21:35 
4.5 

22:22 
4.3 

28K)5 
4.0 

28:54 
3.7 


19:32 
0.7 

20:22 
0.7 

21:14 
0.6 

22:02 
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20 

21 

22 

23 

24 

25 

26 

27 

28 
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Time  and  Height  of  High  and 
Low  Water. 


4:15 
4.2 

biOO 
4.5 

5:46 

4.8 

0:15 
-0.1 

0:56 
-0.2 

1:40 
-0.8 

2:24 
—0.2 

8:10 
—0.1 

4:01 
0.1 

4:57 
0.3 

6H)0 
0.4 

0:57 
4.2 

2m 

4.8 

8K)6 
4.5 

4K>4 

4.8 

4:58 
5.1 

5:49 
5.8 

0:21 
-0.6 

1KJ7 
—0.5 

1:51 
—0.4 

2:84 
—0.2 

8:15 
0.1 

8:56 
0.4 

4:88 
0.7 

5:19 
0.9 

0K)4 
8.7 

0:52 
3.7 

1:45 
3.9 

2:38 
4.1 

3:80 
4.8 


10:82 
0.6 

11:20 
0.2 

12:05 
-0.1 

6:28 
5.1 

7:12 
5.8 

7:56 
6.4 

8:48 
5.4 

9:31 
5.8 

10:21 
5.1 

11:15 
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12:15 
4.6 

7:08 
0.5 

8:18 
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9:26 
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11:22 
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-0.8 

13:85 
-0.5 
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0.3 

17:59 
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12:10 
8.9 

12:56 
3.8 

18:60 
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14:47 
3.8 

15:48 
4.0 


22:49 
0.2 
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19:88 
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21:07 
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23:62 
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21:47 
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3.9 

23:18 
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E 


? 


E 


Day  of— 


W.  Mo, 


I 


Tu 
W 

Th 
F 

S 

s 

M 

Tu 

W 

Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

S 

s 

M 

Tu 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 


W  23 

Th  24 

F    25 


s 

26 

s 

27 

M 

28 

Tu 

29 

W 

30 

Th  31 


Time  and  Height  of  High  and 
Lowwater. 


I 


4:21 
4.6 

6:12 
6.0 

6:01 
6.8 

0:80 
—0.8 

1:19 
—0.8 

2K)9 
—0.4 

—0.8 

8:52 
—0.1 

4:50 
0.0 

5:50 
0.2 

0:40 
4.5 

1:41 
4.6 

2:41 
4.7 

8:40 

4.8 

4:85 
6.0 

5:26 
5.1 

6:14 
5.Z 

0:45 
-0.8 

ItSO 
-0.2 

2:10 
0.0 

2:50 
0.2 

8:27 
0.4 

4.-04 
0.6 

4:40 
0.8 

6:20 
0.8 

OM 

4.0 

0:56 
4.1 

1:50 
4.2 

2:48 
4.4 

3:45 
4.6 

4:42 
5.0 


10:44 
0.2 

11:85 
—0.1 

12:26 
—0.4 

6:50 
5.5 

7:89 
5.6 

8:28 
5.6 

9:17 
5.5 

lOKX) 
5.8 

11K)2 
5.1 

11:59 
4.8 

6:54 
0.3 

8H)0 
0.3 

9K» 
0.3 

10K)6 
0.1 

0.0 

11:55 
-0.1 

12:48 
—0.2 

7.-00 
5.2 

7:41 
5.2 

8:22 
6.1 

9M 

4.9 

»:37 
4.7 

10:12 
4.4 

10:47 
4.2 

11:25 

4.1 

6K»7 
0.9 

7:02 
0.8 

8:04 
0.7 

9m 
0.6 

10:10 
0.3 

11:09 
0.0 


16:89 
4.1 

17:81 
4.3 

18.-24 
4.3 


18:15 
—0.6 

14:05 
-0.7 

14:55 
-0.8 

15:45 
—0.7 

16:37 
—0.6 

17:30 
-0.4 

18:25 
-0.3 

12:58 
4.5 

14:00 
4.4 

15K» 
4.8 

16:05 
4.2 

17:02 
4.8 

17:55 
4.8 

18:42 
4.3 

18:28 
—0.3 

14:10 
—0.3 

14:48 
—0.2 

16.-27 
—0.1 

16:04 
0.0 

16:40 
0.2 

17:18 
0.3 

17:55 
0.4 

12:09 
4.0 

13KM) 
3.» 

13:56 
3.8 

15K)0 
3.9 

16K» 
4.0 

17:05 
4.2 


22:52 
0.1 

23:42 
—0.1 


19:14 
4.6 

20:04 
4.7 

20:,V> 
4.7 

21:49 
4.7 

22:43 

4.6 

23:41 
4.6 


19r23 
—0.2 

20:22 
—0.1 

21:20 
-O.l 

22:15 
—0.2 

28:0>> 
— <».3 

23:oft 
—0.3 


1»:2:S 
4.3 

20:11 
4.3 

20'JH> 
4-2 

21:2H 

4.1 

22.-05 
4-U 

22:41 

4.0 

23r>2 

4.tj 


1S:S9 
0.5 

19:28 

0.5 

20:22 

21:20 
0.S 

22:17 
0-2 

23:13 
—0.1 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  O"'  is  midnight,  12>»  is  noon;  all  hours  leas  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  afternoon;  for  instance,  15:42  w 
3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast 
and  Geodetic  Survey  Charts  for  this  region,  and  which  Is  2.3  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  ]),  Ist  quar.;  0»  'uU  moon;  ([,  8d  quar.;  E,  moon  on  iht? 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 

It  of  High  and 
'ater. 

FEBRUARY. 

MARCH. 

Moon. 

Day  Of— 

Time  and  Heigli 

1 

D*iyoi— 

Time  and  Height  of  High  and 
Low  Water. 

• 

1 

l)ayof— 

•Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

w.!mo. 

1 

s;  1 

W. 

Mo. 

1 

Th 

1 

2:58 
5.6 

9:47 
0.4 

15:12 
6.5 

22:30 
0.1 

E 

3:60 
6.0 

10:46 
0.7 

16:07 
6.8 

28:11 
0.4 

2:42 
6.1 

9:89 
0.3 

15:02 
6.3 

22:02 
0.2 

« 

F 

2 

8:34 
5.6 

10:28 
0.6 

15:52 
6.4 

28:01 
0.2 

M     2 

4:84 
6.1 

11:80 
0.8 

16:51 
6.1 

28:56 
0.6 

M 

2 

855 
6.3 

1054 
0.4 

16:45 
6.2 

22:42 
0.4 

4 

S 

3 

4:15 
5.8 

11:09 
0.8 

16:34 
6.3 

28:42 
0.4 

Tu    3 

6:22 
6.2 

12:22 
0.9 

17:89 
6.9 

•           «           ■ 

Tu 

3 

4:10 
6.4 

11:11 
0.6 

16:28 
6.0 

2356 
0.6 

s 

4 

5:00 
5.8 

11:55 
0.9 

17:20 
6.1 

■        ■        • 

W     4 

1 

0:42 
0.7 

6:12 
6.2 

18:20 
0.9 

18:29 
6.6 

W 

4 

5:00 
6.4 

12:05 
0.7 

17:15 
5.7 

•  «        • 

•  ■        • 

E    M 

5 

0:26 
0.5 

5:48 
5.9 

12:47 
1.0 

18:07 
6.0 

D 

Th    5 

1:86 
0.8 

7:09 
6.2 

14:22 
0.8 

19:24 
5.4 

Th 

5 

0:16 
0.7 

5:50 
6.8 

18:01 
0.7 

18K)6 
5.5 

|2)    T 

6 

1:14 
0.6 

6:89 
6.0 

18:48 
1.0 

18:67 
6.8 

F    -6 

2:34 
0.7 

8K)6 
6.2 

15:26 
0.7 

20:24 
6.2 

1) 

F 

6 

1:12 
0.8 

6:46 
6.2 

14:06 
0.7 

19KH 
5.3 

w 

7 

2M 

0.7 

7:84 
6.1 

14:44 
0.9 

19:60 
6.6 

S 

7 

3:86 
0.6 

9K)7 
6.2 

16:28 
0.5 

21.-29 
5.1 

N 

S 

7 

2:14 
0.8 

7:« 
6.1 

16:09 
0.6 

20K)7 
5.1 

Th 

8 

8K)0 
0.7 

8-.32 
6.2 

16:46 
0.7 

20:60 
6.4 

N 

s 

8 

4:87 
0.8 

lO-^W 
6.8 

17:27 
0.2 

22:36 
6.2 

s 

8 

3:18 
0.6 

8:46 
6.0 

16:10 
0.6 

21:15 
5.1 

F 

9 

8:58 
0.5 

9-.80 
6.8 

16:47 
0.5 

21:60 
5.8 

M 

9 

6:36 
0.1 

11:08 
6.4 

18:22 
0.0 

28:36 
5.4 

M 

9 

4:20 
0.3 

9:50 
6.0 

17:08 
0.2 

22:20 
5.2 

S 

10 

4:56 
0.3 

10:29 
6.4 

17:46 
0.2 

22:54 
5.4 

P 

Tu  10 

6:32 
-0.2 

12K)5 
6.6 

19:16 
-0.8 

•  •        ■ 

•  •        • 

P 

Tu 

10 

551 
0.0 

10:50 
6.2 

18:00 
-0.1 

23:20 
5.4 

N 

s 

11 

5:52 
0.1 

11:27 
6.6 

18:40 
—0.1 

28U» 
6.6 

o 

W 

11 

0:84 
6.6 

7:28 
-0.5 

13:00 
6.7 

20:03 
-0.6 

W 

11 

6:18 
-0.3 

11:48 
6.8 

18:52 
—0.4 

•  •        • 

•  •        • 

P 

M 

12 

6:49 
—0.1 

12:28 
6.8 

19:88 
-0.3 

•  •        • 

•  •        • 

Th 

12 

1.-28 
6.9 

8:20 
—0.6 

13:62 
6.7 

20:52 
-0.8 

Th 

12 

0:17 
5.7 

7:11 
-0.5 

12:42 
6.4 

19:41 
—0.6 

o 

T 

13 

0:50 
5.6 

7:42 
-0.8 

18:18 
6.9 

20:25 
—0.6 

F 

13 

2:20 
6.1 

9:11 
—0.7 

14:44 
6.7 

21:40 

-rO.9 

2 

F 

13 

1:10 
6.0 

8:08 
—0.7 

13:34 
6.6 

20:28 
—0.8 

W 

14 

1:45 
5.8 

8:88 
-0.5 

14:10 
6.9 

21:15 
-0.7 

E 

S 

14 

3:11 
6.8 

10:04 
—0.7 

15:34 
6.7 

22:29 
—0.9 

S 

14 

1:59 
6.3 

8:61 
—0.8 

14:22 
6.6 

21:15 
-0.9 

1 

Th 

16 

2:39 
6.0 

9:30 
-0.6 

15:06 
6.9 

22K)7 
-0.8 

s 

15 

4:00 
6.4 

10:65 
-0.6 

16:22 
6.6 

28:17 
—0.8 

s 

15 

2:48 
6.5 

9:40 
-0.8 

15:09 
6.4 

22:00 
-^.8 

F 

16 

8:81 
6.1 

10:24 
-0.6 

16:55 
6.8 

22:56 
—0.8 

M 

16 

4:49 
6.6 

11:46 
—0.6 

17:10 
6.2 

■        •        • 
•        •        • 

M 

16 

8:35 
6.6 

10:80 
-0.7 

15:55 
6.3 

22:47 
—0.7 

E 

S 

17 

4:24 
6.2 

U.19 
-0.5 

16:46 
6.6 

23:47 
-0.8 

Tu 

17 

0:05 
-0.7 

6:38 
6.4 

12:38 
—0.8 

17:58 
6.0 

Tu 

17 

450 
6.6 

1150 
-0.6 

16:40 
6.1 

23:34 
-0.6 

s 

18 

5:17 
6.2 

12:18 
-0.4 

17:39 
6.3 

B               •                • 
•                V               • 

W 

18 

0:66 
-0.5 

657 
6.4 

13:31 
-0.2 

18:48 
5.7 

W 

18 

6:06 
6.6 

12.-08 
—0.3 

17:25 
5.9 

■        •        « 
•        •        ■ 

1 

1 

1 

M 

19 

0:38 
-0.7 

6:10 
6.2 

13:09 
—0.3 

18:80 
6.0 

d 

Th 

19 

1:46 
-0.8 

7:18 
6.8 

14:24 
0.0 

19:38 
6.5 

Th 

19 

0:20 
-0.8 

5:61 
6.5 

12:58 
-0.1 

18:12 
5.6 

1 

T 

20 

1.-29 
—0.6 

7:01 
6.2 

14K)1 
—0.2 

19:22 
6.8 

F 

20 

2:88 
—0.2 

8K)6 
6.2 

15:18 
0.1 

20:30 
6.3 

I 

F 

20 

1:10 
-0.1 

6U» 
6.3 

13:60 
0.1 

19K)1 
6.4 

\V 

21 

2:20 
—0.5 

7:68 
6.2 

14:56 
—0.1 

20:16 
6.5 

S 

S 

21 

8:80 
—0.1 

9:00 
6.1 

16:09 
0.1 

21:22 
5.2 

S 

21 

2m 

0.0 

7:28 
6.2 

14:40 
0.2 

19:50 
5.3 

Th 

22 

3:12 
—0.4 

8:46 
6.2 

15:61 
0.0 

21:08 
6.4 

A 

s 

22 

4:22 
0.0 

9:60 
6.1 

17:00 
0.1 

22:14 
6.2 

A 

s 

22 

2:65 
0.2 

8:19 
6.1 

15:32 
0.2 

20:45 
6.2 

F 

23 

4K)R 
-0.8 

9:87 
6.2 

16:42 
0.0 

22K)0 
6.2 

M 

23 

6:12 
0.0 

10:88 
6.1 

17:48 
0.0 

28:03 
5.2 

M 

23 

3:47 
0.2 

9:10 
6,0 

16:24 
0.2 

21:36 
5.2 

s 

S 

24 

4:55 
—0.3 

10:27 
6.2 

17:32 
0.0 

22:50 
5.2 

Tu 

24 

6:00 
0.0 

11:25 
6.2 

18:36 
0.0 

23:60 
5.4 

Tu 

24 

4:39 
0.2 

10:00 
6.0 

17:18 
0.1 

22:27 
5.4 

'  A 

s 

25 

5:44 
-0.2 

11:14 
6.3 

18:19 
-0.1 

23:37 
5.2 

W 

25 

6:47 
0.0 

12:11 
6.2 

19:20 
—0.1 

•        ■        • 

W 

25 

5:29 
0.1 

10:50 
6.0 

18:00 
0.0 

28:17 
5.6 

M 

26 

6:81 
-0.2 

12:00 
6.3 

19:06 
-0.1 

•  ■         • 

•  •         « 

,Th 

j 

26 

0:36 
6.5 

731 
0.0 

12:65 
6.3 

20.-02 
—0.1 

Th 

26 

6:17 
0.1 

11:38 
6.1 

18:46 
-0.1 

•  •        • 

•  •        ■ 

T 

27 

0:22 
5.8 

7:16 
—0.1 

12:44 
6.4 

19:50 
—0.1 

• 

F 

27 

1:19 
6.7 

8:14 
0.0 

13:37 
6.8 

20:42 
-0.1 

E 

F 

27 

0.-08 
5.8 

7KB 
0.0 

12.54 
6.2 

1958 
—0.1 

• 

W 

28 

IKNJ 
5.4 

8:00 
0.0 

13:24 
6.4 

20:83 
-0.1 

E 

S 

28 

2:00 
6.9 

8:57 
0.2 

14:20 
6.8 

21:21 
0.0 

• 

S 

28 

0:49 
6.0 

7:48 
0.0 

13:10 
6.2 

20:10 
-0.1 

Th 

29 

1:46 
5.5 

8:40 
0.1 

14K» 
6.6 

21:12 
—0.1 

s 

29 

1:83 
6.2 

8:32 
0.0 

13:63 
6.2 

20:51 
0.0 

F 

30 

2:28 
6.7 

9:21 
0.3 

14:47 
6.4 

21:61 
0.0 

M 

30 

2:17 
6.4 

9:18 
0.0 

14:39 
6.1 

21:38 
p.l 

S 

31 

8:06 
5.9 

10:01 
0.5 

16:25 
6.4 

22:30 
0.2 

Tu 

31 

8:02 
6.6 

10:06 
0.1 

1552 
6.0 

22:16 
0.3 

The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  It  is  high  or  low  water. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0^  is  midnight,  12i'  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:42  is  3:42 
p.  m.  The  heights,  In  feet  and  tenths,  are  reckoned  from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and 
Geodetic  Survey  Charts  for  this  region,  and  which  is  3.0  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  ^,  1st  quar.;  Q,  full  moon;  ^,  3d  quar.;  E,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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APRIL. 

m; 

Time  an( 

lY. 

Day 

JUNE. 

• 

i 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

i 

Dayof- 
W.  Mo. 

IHeirhtof  Highand 
Low  water. 

d 

8 

of— 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

W. 
M 

Mo. 

1 

'    1 

'W     1 

8:50 
6.6 

10:55 
0.3 

16:09 
5.8 

23:05 
0.5 

F 

1 

4:21 
6.6 

11:34 
0.1 

16:46 
6.6 

28:48 
0.4 

0:28 
0.1 

6:52 
6.8 

18K)6 
-0.2 

lHri7  ' 
5.6  1 

Th    2 

4:89 
6.5 

11:49 
0.4 

16:58 
5.6 

28:67 
0.7 

S 

2 

5:15 
6.4 

12:80 
0.1 

17:40 
5.4 

•  a          • 

•  •          • 

D  Tu 

1 

2 

1:80 
0.1 

6:61 
6.0 

14:01 
—0.2 

19:26 
5.6 

NFS 

1            1 

5:81 
6.4 

12:47 
0.5 

17:51 
5.4 

■        »        ■ 
•        •        • 

S     3 

0:43 
0.4 

6:10 
6.2 

18:29 
0.2 

18:40 
5.8 

E    W 

3 

2:29 
0.0 

7:51 
6.8 

14:57 
—0.8 

2026 
6.7 

D  s ;  4 

0:57 
0.7 

6:28 
6.2 

18:49 
0.5 

18:51 
5.2 

D 

M     4 

1:46 
0.3 

7:09 
6.0 

14:28 
0.1 

19:43 
5.3 

,Th 

J 

4 

3:29 
0.0 

8:61 
8.7 

15:50 
-0.4 

21:24  , 
5.S 

P    S     5 

2:00 
0.6 

7:27 
6.0 

14:50 
0.4 

19:55 
5.1 

Tu,    5 

2:50 
0.2 

8:11 
5.8 

15:26 
0.0 

20:46 
5.4 

■F 

5 

4:28 
-0.1 

9:48 
5.6 

16:44 
-0.4 

22:18 
6.0  ■ 

M     6 

j 

8K)6 
0.4 

8:80 
5.9 

15:48 
0.8 

21:01 
5.2 

W     6 

1 

8:50 
0.0 

9:14 
5.7 

16:190 
-0.2 

21.47 
5.6 

,S 

6 

5:18 
—0.2 

10:42 
5.6 

1734 
—0.6 

23:10 
6.2 

Tu    7 

4:06 
0.2 

9:81 
5.9 

16:46 
0.0 
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16:26 
6.6 

•23:22 
-0.6 

S    26 

5:08 
5.9 

12:01 
—0.5 

17:34 
6.6 

•         •         • 
■         •         • 

Ml  27 

3:80 

6.8 

10:30 
—0.8 

15:59 
6.2 

22:52 
—0.5 

« 

Th  27 

4:49 
6.8 

11:42 
-0.7 

17:16 
6.5 

•  ■         • 

•  •         • 

S 

8  127 

0:38 
—0.3 

6:65 
5.7 

12:61 
-0.3 

18:22 
6.4 

£ 

Tu  28 

4:21 
6.6 

•11:20 
—0.8 

16:.50 
6.3 

28:48 
-0.5 

!  F   28 

0:16 
-0.4 

5:38 
6.0 

12:33 
—0.6 

18:05 
6.4 

D 

M    28 

1:80 
—0.1 

6:45 
5.5 

13:44 
—0.1 

19:11 
6.2 

W 

29 

5:14 
6.4 

12:12 
-0.7 

17:43 
6.3 

•  •        • 

•  ■        • 

D    H    29 

1:09 
—0.3 

6:28 
5  8 

13:24 
—0.6 

18:67 
6.3 

Tu  29 

2:'22 
0.0 

7:36 
5.4 

14:87 
0.0 

•20.-03 
6.1 

ThisO 

1 

0:42 
—0.4 

6:06 
6.1 

13:04 
-0.6 

18:37 
6.2 

^.30 

2:02 
-0.1 

7:20 
6.5 

14:18 
-0.3 

19:49 
6.2 

A 

WSO 

8:15 
0.1 

8:30 
6.3 

15::?0 
U.l 

20:54 
G.O 

D 

F^Sl 

1:39 
1     —0.2 

7:00 

5.8 

13:56 
—0.5 

19:30 
6.2 

s  ,  M  ,  31 

1            1 

1      1 

2:58 
0.0 

8:12 
5.8 

16:11 
—0.2 

•20:41 
6.1 

The  tides  are  placed  in  the  order  of  occarrence  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Eastern  Standard,  76th  meridian,  W.:  0>>  is  midnight,  ]2>>  is  noon;  all  hours  less  than  12  arc  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  timesafter  noon;  for  instance,  15:42  is  3:42 
p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and 
Geodetic  Survey  Charts  for  this  region,  and  which  is  3.0  feet  below  mean  sea  level.  x 

Symbols  and  abbreviations  relating  to  the  moon:  %,  new  moon;  J;,  1st  qiiar.;  Q,  full  moon;  ([,  3d  quar.;  £,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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PHILADELPHIA  (Washinffton  Ave.),  PENNSYLVANIA,  1903. 


OCTOBER. 

NOVEMBER. 

DECEMBER. 

• 

t 

as 

■  Day  of— 

Time  and  Height  of  High  and 
LowWater. 

1 

s 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

Day of— 

Time  and  Height  of  Hi| 
Low  Water. 

phand 

W. 

Mo. 

1 

W. 

§ 

Mo. 
1 

W. 

Tu 

Mo. 
1 

'Th 

4K)7 
0.1 

9:22 
5.8 

16:22 
0.1 

21:45 
6.0 

E 

5HM 
0.1 

10:24 
6.8 

17:80 
0.2 

22:48 
5.8 

5:10     10:35 
0.2        6.2 

17:45 
0.2 

22:56 
5.6 

F 

2 

4:56 
0.0 

10:13 
5.4 

17:14 
0.1 

22:35 
6.0 

M 

2 

6:60 
0.0 

11:12 
6.0 

18:17 
0.1 

28:82 

6.8 

W 

2 

6:56     11:27 
0.1        6.6 

18:86 
0.1 

23:48 
5.7 

S 

3 

5:43 
0.0 

11K» 
5.5 

18K)2 
0.0 

28:22 
6.0 

Tu 

3 

6:85 
0.0 

11:69 
6.8 

19:04 
0.0 

■        •        • 

Th 

3 

6:45     12:16 
0.1        6.7 

19:26 
0.0 

•  *        • 

•  •        • 

s 

4 

6:29 
-0.1 

11:49 
5.8 

18:48 
0.0 

■  ■        ■ 

■  •        • 

W 

4 

0:19 
5.9 

7:18 
0.0 

12:45 
6.5 

19:50 
0.0 

o 

F 

4 

0:88       7:82 
6.7        0.1 

IZM 

6.8 

20:15 
-0.1 

£  M 

t 

5 

0:06 
6.0 

7:11 
-0.1 

12:32 
6.0 

19:88 
0.0 

o 

Th 

5 

1:06 
5.9 

8K)1 
0.0 

IZ-M 
6.7 

20:87 
-0.1 

N 

8 

5 

1.-28       8.-20 
6.8        0.1 

13:56 
6.9 

21:06 
-0.2 

0  Til 

6 

0:51 
6.1 

7:52 
-0.1 

13:15 
6.2 

20:17 
0.0 

F 

6 

1:50 
5.9 

8:45 
0.2 

14:18 
6.8 

2124 
0.0 

S 

6 

2:19       9:10 
5.8        0.1 

14:46 
6.9 

21-.55 
—0.2 

1 

7 

1:84 
6.1 

8-.84 
0.0 

18:59 
6.4 

21K)0 
0.0 

S 

7 

2«7 
6.8 

9:80 
0.8 

16.-06 
6.8 

22:15 
0.0 

P 

M 

7 

8:10     10:02 
5.8        0.2 

15:88 
6.8 

22:48 
—0.2 

Th 

8 

2:17 
6.0 

9:18 
0.1 

14:41 
6.6 

21:46 
0.1 

N 

s 

8 

8:25 
6.8 

10:19 
0.4 

15:56 
6.7 

23:06 
0.1 

Tu 

8 

4KB     10:59 
5.7        0.2 

16:29 
6.6 

28:40 
-0.1 

F 

9 

8:00 
6.0 

9:54 
0.3 

15:25 
6.6 

22:81 
0.8 

M 

9 

4:16 
5.6 

11:12 
0.6 

16:46 
6.6 

•  ■        * 

•  •        • 

W 

9 

4:66     11:57 
9.7        0.2 

17:22 
6.8 

•  *        ■ 

•  ■       « 

S 

10 

3:44 
5.9 

10:88 
0.5 

16:14 
6.6 

28:22 
0.4 

P 

Tu 

10 

0:00 
0.2 

6K» 
5.5 

12:10 
0.6 

17:40 
6.8 

Th 

10 

0:86       5:56 
-0.1        6.6 

12:58 

a2 

18:20 
6.1 

sin 

4:80 
6.7 

11:27 
0.7 

17:02 
6.5 

•  •        • 

•  >        ■ 

c 

W 

11 

0:58 
0.2 

6:ff7 
5.4 

18:18 
0.5 

18:85 
6.0 

c 

F 

11 

1:81       6M 
-0.1        6.6 

14K» 
0.2 

19:20 

6.8 

N   M 

1 

12 

0:16 
0.6 

5:22 
5.5 

12.-24 
0.8 

17:57 
6.8 

Th 

12 

1:65 
0.2 

7K» 
5.3 

14:17 
0.4 

19:85 
5.8 

B 

8 

12 

2:29       7:54 
-0.2        6.7 

16K)0 
0.1 

20:20 
6.6 

c 

Tu 

13 

1:16 
0.6 

6:18 
5.8 

18:25 
0.8 

18:64 
6.1 

F 

18 

2:64 
0.1 

8:11 
6.4 

15:20 
0.8 

20:40 
6.7 

S 

13 

8:25       8:52 
-0.8        5.8 

16:57 
0.0 

21:18 
6.5 

W 

14 

2:15 
0.5 

7:19 
5.2 

14:30 
0.6 

19:58 
6.9 

E 

S 

14 

8:56 
0.0 

9:14 
5.6 

16:20 
0.1 

21:42 
6.6 

M 

14 

4:17       9:50 
—0.3        6.0 

16:58 
-0.1 

22:15 
5.4 

Th  16 

8:17 
0.4 

8:25 
5.2 

15:85 
0.4 

20:57 
5.8 

5    15 

4:45 
-0.2 

10:12 
6.8 

17:15 
—0.1 

22:40 
6.6 

Tu 

15 

6:10     10:46 
-0.4        6.2 

17:47 
-0.2 

28:10 
5.4 

p 

F 

16 

4:15 
0.2 

9:80 
5.8 

16:87 
0.1 

22K)0 
5.8 

M 

16 

5:36 
-0.4 

11:08 
6.0 

18K)9 
-0.8 

28:83 
5.7 

W 

16 

6K»     11:36 
-0.6        6.8 

18:87 
-0.3 

f    ■    • 

.    .    . 

S 

17 

5:10 
-0.1 

10:82 
5.6 

17:85 
—0.2 

28K)0 
5.9 

Tu  17 

6:25 
-0.6 

12:00 
6.8 

19K» 
-0.6 

■  •        • 

■  •        ■ 

Th 

17 

0:00       6:49 
6.4     -0.6 

12:25 
6.5 

19.-25 
—0.4 

e;  s 

18 

em 

—0.8 

llr29 
5.9 

18:28 
-0.4 

23:55 
6.0 

W 

18 

0:24 
5.7 

7:14 
-0.7 

12:49 
6.6 

19:49 
—0.6 

f 

F 

18 

0:48       7:85 
5.5     -0.6 

13:10 
6.6 

20:11 
—0.5 

|M   19 

1      ' 

6:51 
-0.5 

12.-22 
6.2 

19:20 
-0.6 

•  •         • 

•  •         ■ 

• 

Th 

19 

1:11 
5.8 

-0.7 

13:84 
6.7 

20:85 
—0.6 

S 

19 

1:S2       8.-21 
5.6     -0.5 

18:51 
6.7 

20'.55 
—0.4 

•  Tu  20 

0:47 
6.0 

7:89 
-0.7 

13:11 
6.5 

20:10 
—0.7 

F 

20 

1:57 
5.8 

8:46 
—0.6 

14:19 
6.8 

21:20 
-0.6 

8 

20 

2:15       9.-05 
6.6     -0.8 

14:84 
6.6 

21:40 
—0.4 

W  21 

1 

1:85 
6.1 

8:25 
-0.8 

14:00 
6.7 

20:66 
—0.7 

s 

S    21 

2:40 
5.8 

9:80 
—0.5 

16K)2 
6.7 

22:05 
-0.5 

M 

21 

2:57       9:49 
5.6     -0.2 

15:15 
6.6 

22:22 
—0.8 

Th  22 

1 

2:22 
6.1 

9:12 
-0.8 

14:45 
6.8 

21:44 
-0.7 

S 

22 

8:25 
6.7 

10:15 
—0.8 

15:45 
6.7 

22:60 
—0.4 

Tu 

22 

8:89     10:88 
6.6        0.0 

16:56 
6.5 

28XB 
-0.2 

F   23 

1 

S.-07 
6.0 

9:58 
-0.7 

15:80 
6.8 

22:82 
-0.6 

M 

23 

4:07 
5.7 

11:00 
-0.1 

16:27 
6.5 

2SJS6 
-0.2 

A 

W 

23 

4.-20      11:15 
5.7        0.3 

16:86 
6.8 

28:46 
0.0 

S  j24 

3:51 
5.9 

10:44 
-0.6 

16:15 
6.7 

28:20 
—0.4 

Tu 

24 

4:51 
5.6 

11:47 
0.2 

17:10 
6.4 

•  «         • 

•  ■         • 

Th 

24 

6K)1      12KW 
6.7        0.6 

17:20 
6.2 

•  ■         ■ 

•  •         • 

s 

S    25 

4:37 
5.8 

11:80 
-0.8 

17K» 
6.6 

•  •        • 

•  •        • 

A 

W 

25 

0:22 
0.0 

5:36 
6.6 

12:85 
0.4 

17:55 
6.2 

F 

25 

0:80       6:45 
0.2        5.8 

12:48 
0.7 

18:03 
6.0 

M   26 

0:07 
—0,2 

5:22 
5.6 

12:20 
-0.1 

17:46 
6.4 

Th 

26 

1.-08 
0.1 

6:22 
5.6 

13:25 
0.5 

18:41 
6.0 

£ 

3) 

S 

26 

1:14       6:82 
0.8        6.8 

18:37 
0.8 

18:49 
5.8 

Tu  27 

0:57 
-0.1 

6:10 
5.6 

18:10 
0.1 

18:32 
6.2 

D 

F 

27 

1:55 
0.2 

7:10 
5.6 

14:17 
0.6 

19:30 
5.9 

s 

27 

2K)0       7:22 
0.5        5.9 

14:80 
0.8 

19018 
6.7 

1    W  28 

1:46 
0.0 

6:59 
5.4 

14.-02 
0.3 

19:20 
6.1 

S 

28 

2:45 
0.3 

8:00 
5.7 

15:10 
0.6 

20:-20 
5.7 

M 

28 

2:50       8:14 
0.5        6.0 

15:26 
0.7 

2o-.ao 

6.5 

Th  29 

1 

2:37 
0.1 

7:49 
6.4 

14:65 
0.4 

20:11 
5.9 

E 

s 

29 

3:83 
0.8 

8:52 
5.8 

16:02 
0.5 

21:10 
5.7 

Tu  29 

8:40       9:06 
0.5        6.2 

16:22 
0.6 

21:25 
6.5 

F 

S 

30 
31 

8:27 
0.2 

4:17 
0.1 

8:41 
5.4 

9:33 
5.6 

15:48 
0.4 

16:40 
0.3 

21:02 

5.8 

21:55 
5.8 

M 

30 

4:22 
0.3 

9:45 
6.0 

16:55 
0.4 

22:03 
5.6 

Th 

30 
31 

4:32      10:02 
0.5        6.3 

5:25      10:57 
0.4        6.5 

17:17 
0.4 

18:11 
0.2 

2221 
5.4 

23:18 
5.5 

Th 

eti(i 

les  are  placed  in  the  order  of  oc( 

cur 

renc 

e,  wi 

th  their  times  on 

the  first  line  a 

nd 

heig 

htsc 

m  the  second  line  of  each  day: 

a  comparison  of  consecutive  heights  will  Indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Eastern  Standard,  75th  meridian,  W.;  Q^  is  midnight,  12b  ig  noon;  all  hours  less  than  12  are  In  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:42  is 
3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast 
and  Geodetic  Survey  Charts  for  this  region,  and  which  is  3.0  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon:  ^.  1st  quar.:  Q,  full  moon;  C  3d  quar.;  £,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  In  apogee  or  perigee. 
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■ 

JANUARY. 

TEBRUARY. 

• 

MARCH. 

B  Day  of— 

9 

t 

Time  and  Height  of  High  and 
Low  Water. 

• 

1 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

5 

,s  w. 
1     Th 

Mo. 

1 

w.  Imo. 

1 

W.  Mo. 
Si    1 

3:45 
0.2 

10:09 
2.5 

16:20 
0.0 

22:40 
2.2 

E 

§ 

1 

4:40 
0.0 

10:55 
2.5 

17K» 
-0.1 

23:24 
2.5 

3:37 
-0.2 

9:52 
2.6 

15:57 
—0.2 

22:14 
2.7 

F 

1 

2 

4:20 
0.2 

10:43 
2.5 

16:68 
0.0 

23H)8 
2.2 

Mi    2 

5:27 
0.0 

11:86 
2.4 

17:48 
-0.1 

•  •         • 

•  •        • 

M     2 

4:20 
-0.2 

10:81 
2.6 

16:37 
-0.2 

22:66 
2.7 

S 

3 

5:02 
0.2 

11:20 
2.4 

17:89 
0.0 

28:52 
2.8 

- 

Tu 

3 

0:11 
2.5 

6:16 
0.0 

12:21 
2.4 

18:34 
0.0 

Tu    3 

5:07 
—0.2 

11:12 
2.5 

17:20 
-0.1 

23:44 
2.7 

:  s 

1 

4 

5:50 
0.2 

12:02 
2.3 

18:20 
0.0 

•  •        • 

•  •         • 

W 

4 

1.-02 
2.5 

7:10 
0.1 

18:12 
2.2 

19:25 
0.0 

W 

4 

6:56 
-0.1 

"i^ 

18:08 
-0.1 

•  •        • 

•  ■        • 

E  M     5 

1     .      1 

0:40 
2.4 

6:41 
0.2 

12:50 
2.3 

19:05 
0.0 

}) 

Th 

5 

2H)0 
2.5 

8:10 
0.1 

14:10 
2.2 

20:21 
0.0 

Th    5 

0:38 
2.6 

6:49 
0.0 

12:60 
2.2 

19:00 
0.0 

I  Tu 

6 

1:82 
•      2.4 

7UJ6 
0.2 

18:41 
2.2 

19:56 
0.0 

F 

6 

8K>1 
2.6 

9:14 
0.2 

15:15 
2.1 

21:28 
0.0 

D 

F     6 

1:87 
2.6 

7:49 
0.1 

• 

13:50 
2.2 

20:01 
0.0 

W 

1 

7 

2:29 
2.5 

8:37 
0.1 

14:89 
2.2 

20:50 
0.0 

S 

7 

4:06 
2.6 

10:20 
0.1 

16:25 
2.1 

2237 
0.0 

N 

s  ;  7 

2:40 
2.5 

8:54 
0.2 

15K)0 
2.1 

21K)7 
0.1 

!Th 

1 

8 

3:27 
2.6 

9:40 
0.1 

15:41 
2.2 

21:48 
0.0 

N 

S|    8 

1 

5:10 
2.7 

11:24 
0.1 

17:81 
2.2 

28:80 
—0.2 

s 

8 

8:49 
2.6 

10:00 
0.2 

16:10 
2.1 

22:14 
0.0 

1 

F 

9 

4:29 
2.7 

10:42 
0.0 

16:45 
2.2 

22:48 
-0.1 

M!    9 

6:10 
2.8 

12:28 

^:07 
2.9 

18:32 
2.4 

•  •        • 

•  •        • 

M 

9 

4:55 
2.6 

11K)6 
0.1 

17:19 
2.3 

23:20 
-0.1 

1 

S    10 

5:29 
2.8 

11:44 
0.0 

17:49 
2.3 

28:45 
-0.2 

P 

TuilO 

1 

0:90 
-0.8 

13:18 
—0.2 

19:29 
2.6 

P 

Tu  10 

5:57 
2.7 

12KA 
0.0 

18r20 
2.4 

ft        •        • 
•        •        ■ 

N 

s 

11 

6:25 
8.0 

12:41 
-0.2 

18:50 
2.4 

•  •        • 

•  •        • 

O 

W 

11 

1:27 
-0.4 

8:00 
8.0 

14K)9 
—0.8 

20:-22 
2.7 

W  11 

0:20 
—0.2 

6:54 
2.8 

12:59 
-0.1 

19:15 
2.6 

P 

M 

12 

0:43 
—0.3 

7:20 
3.1 

18:86 
—0.8 

19:45 
2.5 

Th 

12 

2:22 
-0.4 

8:51 
3.0 

14:58 
-0.4 

21:14 

2.8 

'Th  12 

1:16 
-0.8 

7:47 
2.9 

13:48 
-0.3 

20:06 
2.8 

o;tu!i3 

1:40 
—0.4 

8:14 
3.1 

14:28 
-0.4 

20:40 
2.6 

F 

13 

3:15 
-0.4 

9:41 
8.0 

15:45 
—0.4 

22:05 
2.9 

2 

F    13 

1 
1 

2:10 
-0.4 

8:86 
2.9 

14:34 
-0.8 

20.54 
2.9 

W  1 14 

1 

2:34 
—0.4 

9M 
3.1 

15:19 
—0.4 

21:81 
2.7 

E 

S 

14 

4:06 
—0.4 

10:30 
2.9 

16:82 
-0-4 

22:55 
2.8 

S  !l4 

8:00 
—0.4 

9r2l 
2.8 

15:20 
-0.3 

21:42 
2.9 

Th  15 

8:29 
—0.4 

9:59 
3.0 

16:09 
-0.4 

22:25 
2.7 

s 

15 

4:58 
—0.8 

U:18 
2.7 

17.-20 
-0.3 

28:46 
2.8 

8    15 

8:49 
-0.8 

10:07 
2.7 

16K)5 
-0.3 

22:80 
2.9 

1 

F 

16 

4:24 
-0.4 

10:50 
2.9 

16:58 
-0.4 

23:20 
2.7 

M 

16 

5:50 
-0.1 

12:07 
2.5 

18:07 
—0.2 

•  •        • 

•  •        • 

M 

16 

4:85 
—0.2 

10:52 
2.6 

16:49 
—0.2 

23:17 
2.8 

E 

1 

i 

S 

17 

5:20 
—0.3 

11:42 
2.8 

17:48 
—0.8 

•        •        ■ 

Tu 

17 

0:40 
2.7 

6:48 
0.1 

12:59 
2.8 

18:57 
0.0 

Tu 

17 

5:22 
-0.1 

11:38 
2.4 

17:34 
-0.1 

•        •        ■ 
■        •        • 

'  ^ 

18 

0:14 
2.7 

6:16 
-0.1 

12:86 
2.6 

18:89 
—0.2 

W 

18 

1-.35 
2.6 

7:89 
0.2 

18:52 
2.1 

19:49 
0.1 

W 

18 

0:06 
2.6 

6:12 
0.1 

1236 
2.2 

1831 
0.1 

M 

19 

1:10 
2.7 

7:14 
0.1 

13:81 
2.4 

19:30 
—0.1 

(C 

Th 

19 

2:81 
2.5 

8:87 
0.4 

14:58 
2.0 

20:48 
0.2 

Th 

19 

0:57 
2.5 

7:02 
0.3 

18:16 
2.1 

19:11 
0.2 

CTu  20 

;               1 

2:10 
2.6 

8:15 
0.2 

14:80 
2.2 

20:25 
0.0 

F 

20 

3:80 
2.4 

9:38 
0.5 

15:58 
2.0 

21:89 
0.3 

S 

F 

20 

1:50 
2.4 

7:55 
0.4 

14:11 
2.0 

20K)4 
0.3 

1 

\V  1 21 

3K)9 
2.6 

9:20 
0.8 

16:81 
2.1 

21:20 
0.1 

s 

S 

21 

4:26 
2.4 

10:86 
0.5 

16:51 
2.0 

22:38 
0.8 

S 

21 

2:45 
2.2 

8:49 
0.6 

15:10 
1.9 

21  K» 
0.4 

1 

Th  22 

1 

4K)6 
2.5 

10:20 
0.4 

16:82 
2.0 

22:14 
0.2 

A 

s 

22 

5:19 
2.4 

11:26 
0.4 

17:44 
2.0 

28:26 
0.8 

A 

s 

22 

8:40 
2.2 

9:44 
0.6 

16K)6 
2.0 

21:56 
0.4 

F    23 

* 

5:01 
2.5 

11:19 
0.4 

17:80 
2.0 

23K)8 
0.2 

M 

23 

6:05 
2.4 

12:11 
0.8 

18.-29 
2.1 

•        •        • 

M 

23 

4:35 
2.2 

10:85 
0.4 

17:00 
2.0 

22:60 
0.4 

S 

S 

24 

5:52 
2,5 

12:10 
0.4 

18.-20 
2.1 

23:57 
0.2 

Tu 

24 

0:11 
0.2 

6:48 
2.4 

12:51 
0.2 

19:08 
2.2 

Tu'24 

5:24 
2.2 

11:23 
0.3 

17:46 
2.1 

23:39 
0.2 

a:  » 

25 

6:39 
2.5 

12:52 
0.3 

19:05 
2.1 

•  ■         • 

•  •         ■ 

'w 

25 

0:56 
0.1 

7:28 
2.5 

13:29 
0.1 

19:44 
2.3 

W  25 

6:09 
2.3 

12im 
0.2 

18:28 
2.8 

•        •        « 

.    .    .  1 

;M 

26 

0:42 
0.2 

7-.20 
2.6 

13:80 
0.2 

19:45 
2.1 

Th.26 

1:37 
0.1 

8:02 
2.6 

0.0 

20:20 
2.4 

Th  26 

0:25 
0.1 

6:50 
2.4 

12:50 
0.1 

19.08  , 
2.4 

Tu  27 

1:26 
0.1 

7:59 
2.6 

14:05 
0.1 

20:20 
2.2 

• 

F 

27 

2:15 
0.0 

8:38 
2.6 

14:41 
—0.1 

20:56 
2.5 

£ 

F;27 

j 

1:08 
0.0 

7:30 
2.5 

13:29 
-0.1 

19:45 
2.6 

• 

W  28 

2H)2 
0.1 

8:82 
2.6 

14:40 
0.0 

20:53 
2.2 

E  1  S  !  28 
i       ! 

2:56 
-0.1 

9:15 
2.6 

15:20 
—0.2 

21:34 
2.6 

• 

S  !28 

1:60 
—0.2 

8:10 
2.6 

14:07 
-0.2 

20:24 
2.7 

Th  29 

2:40 
0.1 

9.-07 
2.6 

15:15 
0.0 

21:26 
2.8 

S   29 

2:33 
-0.3 

8:48 
2.6 

14:46 
—0.2 

21:06 

2.8  ! 

F   30 

3:18 
0.0 

9:41 
2.6 

16:50 
-0.1 

22:01 
2.4 

M:30 

8:17 
-0.3 

9:28 
2.6 

15:26 
-0.2 

21:50  ' 
2.8 

1 

S    31 

1 

3:58 
0.0 

10:17 
2.5 

16:29 
—0.1 

22:40 
2.4 

Tu  31 

4:01 
-0.3 

10:10 
2.6 

16:10 
-0.2 

22:35  ! 
2.8 

a 

(a 

p. 
G( 

The  tic 
comparla 

The  tir 

.  m.),  all 

m.    The 

radetic  S 

Symbo 
liiator;  11 

tes  are  placed  In  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  \vh( 
ne  used  is  Eastern  Standard,  75th  meridian 
greater  are  in  the  afternoon  (p.  m.)  and  wl 
i  heights,  in  feet  and  tenths,  are  reckoned  f 
urvey  Charts  for  this  region,  and  which  is  1 
Is  and  abbreviations  relating  to  the  moon 
\,  8,  moon  farthest  north  or  »outh  of  the  eqii 

th  their  times  on  the  first  line  and  heights  ( 

jther  it  is  high  or  low  water. 

W.;  O"*  Is  midnight,  12h  is  noon;  all  hours  h 

hen  diminished  by  12  give  the  times  after 

rom  Mean  Low  Water,  which  is  the  datum 

.3  feet  below  mean  sea  level. 

:  #,  new  moon;  }),  Ut  quar.;  C.  'uU  moon 

lator:  A,  P,  moon  in  apogee  or  perigee. 

)n  the  second  line  of  each  day; 

?ss  than  12  are  in  the  forenoon  | 
noon;  for  instance,  16:42  is  3:42  ! 
of  soundings  on  the  Coast  and 

;  Ci  ^  quar.;  K,  moon  on  the 
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OLD  POINT  COMFORT  (Fort  Monroe),  VIRGINIA,  1903. 


APRIL. 


1  c   Day  of-' 


S  i  W.  Mo, 


w 

1 

4:49 
-0.3 

Th 

1 

2 

5:40 
-0.2 

N 

F 

3 

0:19 
2.7 

D 

1 

4 

1:19 
2.6 

P 

-  $$ 

5 

2:24 
2.5 

M 

« 

3:33 
2.4 

Tu 

7 

4:^1 
2.5 

\V 

8 

5:43 
2.6 

£ 

Th 

9 

0:10 
-0.2 

F 

10 

1:05 
—0.8 

S 

11 

1:55 

Time  aud  Height  of  High  and 
Low  Water. 


c 

s 


H    12 
IM   13 

!  Tu,  14 

I       I 
I      I 

W   15 


S  Th 


A 


8 


16 
17 
18 


Si  19 
M  20 
Tu  21 

I 

W  I  22 

Th'23 

F    24 


S 


25 
26 


•   M,27 

Tu  28 

'w   29 

N ,  Th  30 

^  I  I 


—0.3 

2:43 
—0.3 

3:30 
-0.2 

4:12 
—O.I 

4:55 
0.0 

5:40 
0.1 

0:18 
2.4 

1:05 
2.8 

1:55 
2.2 

2:48 
2.1 

3:42 
2.1 

4:34 
2.2 

5:23 
2.2 

6:10 
2.3 

0:38 
—0.1 

1:25 
—0.2 

2:10 
—0.3 

2:56 
—0.4 

8:45 
—0.4 

4:34 
—0.3 


10:54 
2.5 

11:42 
2.4 

6:33 
0.0 

7:82 
0.1 

8:36 
0.2 

9:42 
0.2 

10:45 
0.1 

11:42 
0.0 

6:39 
2.6 

7:30 
2.7 

8:17 
2.6 

9:01 
2.6 

9:45 
2.5 

10:27 
2.4 

11:10 
2.3 

11:.>5 
2.2 

6:25 
0.2 

7:12 
0.3 

8:01 
0.4 

8:52 
0.4 

9:45 
0.3 

10:ai 
0.2 

ll:-20 
0.1 

12K)6 
0.0 

6:54 
2.4 

7:35 
2.5 

8:'20 
2.6 

9:05 
2.6 

9:o0 
2.5 

10:39 
2.5 


16:55 
—0.2 

17:47 
— O.l 

12:38 
2.3 

13:40 
2.2 

14:51 
2.2 

16:03 
2.2 

17:0H 
2.4 

18:05 
2.6 

12:85 
—0.1 

13:25 
—0.2 

14:10 
—0.2 

14:52 
—0.2 

15:^1 
—0.2 

16:19 
-0.1 

17:01 
0.0 

17:45 
0.2 

12:41 
2.1 

13.32 
2.0 

14:26 
2.0 

15:21 
2.0 

16:14 
2.1 

17:02 
2.2 

17:47 
2.4 

18:30 
2.6 

12:49 
—0.1 

13:32 
—0.2 

14:15 
—0.3 

15:00 
—0.3 

15:48 
—0.3 

16:38 
—0.2 


MAY. 


23:25 
2.8 


18:44 
0.0 

19:48 
0.1 

20:55 
0.1 

22:05 
0.1 

23:10 
0.0 


18:58 
2.8 

19:48 
2.9 

20:U 
•  2.9 

21:201 
2.9 

22KB 

2.8 

'22:49 
2.7 

23:32 

2.6 


18:32 
0.3 

19:22 
0.4 

20:16 
0.5 

21:13 
0.4 

22:10 
0.4 

•23K)2 
0.2 

23:52 
0.1 


19:14 
2.7 

19:57 
2.9 

20:42 
3.0 

21:30 
3.0 

22:18 
3.0 

23:09 
2.9 


Day  of— 


W.  IMo. 

F 

S 

s 


£ 


o 


M 

Tu 

W 

Th 

F 

S 


1 
o 


Time  and  Heisht  of  High  and 
Low  Water. 


3 

4 

5i 
I 

6 
7 
8 
9 


S 


E 


S  ,10 

I 

Mil 

Tu  12 

W  ]  13 

Th  14 

F    15 

S    16 

8    17 

M   18 

Tu  19 

\V  20 

Th  21 

F    22 


N 
P 


'  S    23 

I 

S  24 
M  25 
Tu  26 
W  27 
Th  28 
F  29 
S  30 
S    31 


5:25 
-0.2 

0H)3 
2,8 

1K>4 
2.6 

2:09 
2.5 

3:17 
2.4 

4:24 
2.4 

5:25 
2.4 

6:21 
2.4 

0:52 
—0.1 

1:41 

-0.1 

2t27 
-0.1 

3:09 
—0.1 

3:50 
0.0 

4:-29 
0.0 

5:10 
0.1 

5:50 
0.2 

0:20 
2.3 

1:02 
2.2 

1:50 
2.1 

2:42 
2.1 

3:38 
2.1 

4:32 
2.2 

5:25 
2.3 

0:08 
—0.1 

1:00 
—0.2 

1:49 
—0.4 

2:38 
—0.4 

3:28 
—0.4 

4:1M 
—0.4 

5:10 
—0.3 

6:03 
—0.2 


11:81 
2.4 

6:20 
—0.1 

7:17 
0.0 

8:19 
0.1 

9:20 
0.1 

10:20 
0.1 

11:17 
0.0 

12:10 
-0.1 

7:12 
2.4 

8:00 
2.4 

8:43 
2.4 

9:25 
2.4 

10:04 
2.8 

10:43 
2.2 

11:23 
2.1 

12:06 

2.1 

6:33 
0.2 

7:17 
0.2 

8:05 
0.2 

8:54 
0.2 

9:44 

0.2 

10:35 
0.1 

11:24 
0.0 

6:18 
2.4 

7:08 
2.4 

7:56 
2.5 

8:45 
2.5 

9:35 
2.5 

10:26 
2.5 

11:20 
2.5 

12:21 
2.5 


17:31 
—0.1 

12:30 
2.3 

18:85 
2.3 

14:44 
2.8 

15:50 
2.4 

16:52 
2.5 

17:48 
2.7 

18:40 

2.8 

12:58 
-0.1 

13:42 
—0.2 

14. -26 
-0.1 

15:08 
-0.1 

15:49 
0.0 

16:30 
O.l 

17:10 
0.2 

17:52 
0.3 

12:51 
2.0 

13:41 
2.0 

14:33 
2.1 

15:25 
2.2 

16:17 
2.3 

17:08 
2.5 

17:57 
2.7 

12:12 
-0.1 

13:01 
-0.2 

13:50 
—0.3 

14:40 
—0.3 

15:30 
—0.3 

16:24 
—0.3 

17:-20 
-0.2 

18:20 
—O.l 


18:81 
0.0 

19:36 
0.1 

20:45 
0.1 

21:54 
0.1 

22:>9 
0.0 

23:58 
0.0 


19:29 
2.9 

20:1.'> 
2.9 

20:57 
2.9 

21:39 

2.8 

22:20 
2.7 

'23.-00 
•2.5 

•23:40 
'2.4 


18:41 
0.4 

19:32 
0.4 

20:2"* 
0.4 

21:2o 
0.3 

•2-2:21 
0.2 

•23:15 
0.1 


18:45 
•2.9 

19:32 
3.0 

•20:-22 
3.1 

21:11 
3.1 

•22:02 
3.1 

22:.Vi 
3.0 

•23:50 
•2.8 


JUNE. 


3) 

£ 


Day  of— 


W.  Mo. 

M  1 

Tu  2 

W|  3 

Thi  4 

Fl  5 

S  ,  6 

I 

S!  7 


Time  and  Heif  ht  of  High  and 
Low  Water. 


A 


M|    8 

CiTu    9 

VV   10 

Th  11 

F    12 

S  1 13 

S    14 

M   15 

Tu  16 

W   17 

|,Th  18 

'  F.19 

I  S    20 

!  s  21 

I 

JM    22 
Tu  23 

( 
I 

N    \V   24 

f  Th  25 


1  F 

26 

!s 

27 

s 

28 

M 

29 

E   Tu  30 


I 


0:48 
2.6 

1:50 
2.6 

2:55 
2.4 

4.-01 
2.3 

5K)4 
2.8 

6:01 
'2.8 

0:40 
O.l 

1:29 
0.1 

2:10 
0.0 

2:.50 
0.0 

3:25 
0.0 

4:02 
0.0 

4:40 
0.1 

5:16 
0.1 

5:56 
0.1 

0:20 
2.2 

1K)5 
2.2 

1:55 
2.1 

2:50 
'2.1 

3-48 
2.1 

4:46 
•2.2 

5.45 
•2.3 

0:34 
—0.2 

1.-28 
—0.3 

2:20 
—0.4 

3:10 
-0.4 

4K)1 
—0.4 

4:52 
—0.4 

5:44 
—0.3 

0:30 
•2.7 


7K» 
—0.1 

7:58 
0.0 

8:56 
0.0 

9:55 
0.0 

10:50 
0.0 

11:43 
0.0 

6:53 
'2.8 

7:40 
2.3 

8:25 
2.3 

9:04 
2.2 

9:40 
2.2 

10:16 
2.2 

10:53 
•2.1 

11:31 
2.1 

12:12 
2.1 

6:38 
0.1 

7:22 
0.1 

8:10 
0.1 

9K)0 
0.1 

9:52 
0.0 

10.47 
0.0 

11:41 
-0.2 

6:40 
2.4 

7:35 
2.4 

8:-28 
•2.5 

9:'20 
2.6 

10:13 
2.6 

11^)9 
2.6 

12K)6 
•2.6 

6:38 
-0.2 


13:25 

2.4 

14:28 
2.5 

15:32 
2.6 

16:33 
2.6 

17-29 
'2.7 

18:20 
2.8 

12:82 
0.1 

13:18 
0.0 

UM 
6.0 

14:44 
0.0 

15r21 
0.1 

16K» 

0.2 

16:38 
0.2 

17:19 
0.3 

18K>4 
0.3 

12:68 
'2.2 

13:48 
2.2 

14:40 
2.3 

15:35 
2.4 

16  cO 
•2.6 

17:26 
2.8 

18.-20 
2,9 

12  35 
—0.3 

13r29 
—0.3 

14:21 
—0.4 

15:15 
—0.4 

16:10 
-0.3 

17:07 
—0.3 

—0.2 

13:05 
•2.6 


I 


192» 

0.0 

20:31 
0.1 

21:40 
0.1 

22:4.5 
0.1 

28-45 
0.1 


19:10 
2.8 

19:54 

2.8 

20A5 

•2.H 

21:15 
•2.7 

21:51 
2-6 

•22:30 
2.5 

23.-03 
2.4 

23:40 

2.3 


lh:52 
0.3 

19:46 
0.3 

•20:44 
0.3 

21:43 
0.2 

22:41 
0.1 

•23:39 

ao 


19:12 
3.0 

3.1 

20:55 
3.2 

21:47 
3.1 

•22:40 
S.0 

23:33 

•2.H 


19.-08 
0.0 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparifK)n  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Eastern  Standard,  75th  meridian  W. ;  0^  is  midnight,  12^  is  noon ;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m  )  and  when  diminished  by  12  give  the  times  after  noon;  for  Instance, 
15:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  Mean  Low  Water,  which  Is  the  datum  of  soundings  on  the 
Const  and  Geodetic  Survey  charts  for  this  region,  and  which  is  1.3  feet  below  mean  .sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon ;  3)i  1st  quar. :  Q.  full  moon ;  'Xi  3d  quar. :  E,  moon  on  ihe 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 

AUGUST. 

SEPTEMBER 

• 

t 
1 

• 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

a 

8 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

s 

s 

X 

Day of— 

Time  and  Height  of  High  and 
Low  Water.                 j 

W.  'Mo. 

1 

W. 

s 

Mo. 
1 

;  W.  Mo. 

1 

D 

W 

1 

1:29 
2.5 

7:32 
-0.1 

14.06 
2.6 

20:11 
0.1 

3:04 
2.2 

8:54 
0.1 

16:40 
2.6 

21:55 
0.3 

Tu    I 

4:86 
2.0 

10:20 
0.3 

17:02 
2.4 

23:13 
0.4 

Th 

2 

2:30 
2.3 

8:29 
0.0 

15K» 
2.6 

21:18 
0.2 

s 

2 

4.-07 
2.1 

9:62 
0.1 

16:40 
2.6 

22:59 
0.4 

w 

1 

2 

6:31 
2.1 

11:14 
0.3 

17:64 
2.4 

•  •        • 

•  •        • 

F 

3 

8:35 
2.2 

9:25 
0.0 

16:09 
2.6 

22:25 
0.2 

M 

3 

5K)8 
2.1 

10:49 
0.2 

17:36 
2.6 

23:64 
0.4 

A 

Th 

3 

0:00 
0.4 

6:19 
2.1 

12:04 
0.2 

18:39 
2.4 

,  S 

1 

4 

4:39 
2.2 

10:21 
0.0 

17:06 
2.7 

23:27 
0.3 

9 

s 

Tu 

.    4 

6:04 
2.1 

11:42 
0.2 

18:24 
2.6 

•  •         ■ 

•  ■         • 

F 

4 

0:41 
0.3 

7K)0 
2.2 

12:49 
0.2 

19:20 
2.4 

S 

5 

5:37 
2.2 

11:15 
0.0 

18:00 
2.7 

■  •           • 

■  «            • 

VV 

5 

i        0:40 
0.3 

6-.62 
2.1 

12:31 
0.1 

19:10 
2.6 

i  S  i   5 

t              1 

1:19 

a2 

7:37 
2.3 

13:28 
0.1 

19:64 
2.6 

M 

6 

0:21 
0.2 

6:30 
2.2 

12K)8 
0.0 

18:49 
2.7 

A 

Th 

6 

1:20 
0.2 

7:36 
2.2 

13:17 
0.1 

19:50 
2.6 

o^  s 

6 

1:65 
0.1 

8:10 
2.4 

14:05 
0.0 

20r28 
2.6 

S;Tu 

7 

1:00 
0.2 

7:20 
2.2 

12:65 
0.0 

19:33 
2.7 

|F 

7 

1:57 
0.2 

8:12 
2.2 

13:55 
0.1 

20:26 
2.6 

M 

7 

2:29 
0.0 

8:46 
2.5 

14:44 
—0.1 

21.02 
2.6 

W 

8 

1:50 
0.2 

8:02 
2.2 

13:40 
0.1 

20:14 

2.7 

O 

S 

8 

2:30 
0.1 

8:46 
2.2 

14:33 
0.1 

21:00 
2.5 

E,Tu;   8 

1      i 

3K» 
—0.1 

9:20 
2.6 

16:22 
-0.1 

21:36 
2.5 

O 

Th 

9 

2:29 
0.1 

8:41 
2.2 

14:20 
0.1 

20:52 
2.7 

s 

9 

8:04 
0.0 

9:20 
2.8 

15:08 
0.1 

21:31 
2.5 

W     9 

1 

1 

8:39 
-0.1 

9:65 
2.6 

16:02 
—0.2 

22:12 
2.5 

A    F 

10 

3:00 
0.1 

9:16 
2.2 

14:58 
0.1 

21:26 
2.6 

M 

10 

3:36 
0.0 

9:61 
2.4 

16:46 
0.0 

22:04 
2.5 

Th  10 

4:16 
-0.1 

10:35 
2.6 

16:46 
—0.1 

22:60 
2.4 

S 

11 

3:35 
0.0 

9:50 
2.2 

15:34 
0.2 

22:00 
2.5 

E 

Tu 

11 

4:11 
-0.1 

10:26 
2.4 

16.-26 
0.0 

22:38 
2.5 

F 

11 

4:66 
—0.1 

ilriO 

2.6 

17:81 
-0.1 

23:83 
2.4 

s 

12 

4:10 
0.0 

10:23 
2.2 

16:10 
0.2 

22:32 
2.4 

W 

12 

4:49 
-0.1 

11:05 
2.5 

17:07 
0.0 

23:16 
2.4 

S 

12 

6:40 
0.0 

12:09 
2.6 

18:22 
0.0 

•  ■         • 

•  •         • 

M 

13 

4:45 
0.0 

10:67 
2.2 

16:49 
0.2 

23:17 
2.4 

Th 

13 

5:27 
0.0 

11:48 
2.5 

17:62 
0.0 

23:68 
2.3 

s 

13 

0:22 
2.3 

6:31 
0.0 

13;06 
2.6 

19:18 
0.1 

Tu;i4 

5:21 
0.0 

11:37 
2.3 

17:32 
0.2 

23:45 
2.3 

F 

14 

6:10 
0.0 

12:36 
2.5 

18:43 
0.1 

*  ■        • 

•  •        • 

1 

M 

14 

1:18 
2.2 

7.-29 
0.1 

14:0b 
2.6 

20:19 
0.2 

E 

W  15 

6.-01 
0.0 

12:20 
2.3 

18:20 
0.2 

•  ■         • 

•  •         • 

S 

15 

0:45 
2.2 

6:68 
0.0 

13:30 
2.5 

19:40 
0.1 

Tu 

15 

2:21 
2.1 

8:32 
0.1 

15:10 
2,5 

21r24 
0.2 

Th  16 

0:30 
2.3 

6:44 
0.0 

13:09 
2.4 

19:11 
0.2 

C 

S    16 

1:38 
2.2 

7:50 
0.0 

14:30 
2.5 

20:41 
0.2 

W,16 

3:31 
2.1 

9:40 
0.0 

16:20 
2.5 

22:30 
0.1 

C;  F   17 

1:17 
2.2 

7:30 
0.0 

14:11 
2.4 

20:09 
0.2 

M 

17 

2:40 
2.1 

8:51 
0.0 

15:32 
2.6 

21:45 
0.2 

Th'l7 

4:42 
2.2 

10:46 
0.0 

17:23 
2.6 

23:30 
0.0 

S    18 

1 

2:09 
2.2 

8:21 
0.0 

15:00 
2.5 

21K)9 
0.2 

N 

Tu 

18 

3:48 
2.1 

9:55 
0.0 

16:38 
2.7 

22:50 
0.1 

P 

F.18 

6:46 
2.4 

11:60 
-0.2 

18:22 
2.7 

•  •         • 

•  ■         • 

,s 

19 

3:09 
2.1 

9:18 
0.0 

15:59 
2.6 

22:11 
0.1 

W 

19 

4:67 
2.2 

11:00 
—0.1 

17:40 
2.8 

23:61 
0.0 

S  il9 

0:26 
-0.1 

6:44 
2.6 

12:48 
—0.3 

19:18 
2.8 

M 

20 

4:12 
2.1 

10:17 
0.0 

17:00 
2.7 

23:13 
0.0 

1 

Th 

20 

6:00 
2.3 

12:01 
-0.2 

18:38 
2.9 

•         •         ■ 
■         •         • 

• 

S 

20 

1:19 
—0.2 

7:37 

2.8 

18:41 
-0.4 

20:06 

2.8 

Tu  21 

1 

5:16 
2.2 

11:18 
-0.1 

17:58 
2.9 

•  •        • 

•  a           • 

P|  F 

21 

0:49 
-0.1 

7:00 
2.5 

13:00 
-0.3 

19:33 
3.0 

£ 

M 

21 

2.-07 
—0.3 

8:28 
2.9 

14:84 
—0.5 

20:57 
2.8 

N   W  22 

1      ' 

0:12 
—0.1 

6:18 
2.3 

12:15 
—0.2 

18:54 
3.0 

•  i  S  ,22 

1             ' 

1:40 
-0,3 

7:64 
2.7 

13:66 
-0.4 

20:25 
3.0 

Tu 

22 

2:63 
-0.4 

9:16 
3.0 

15:24 
—0.4 

21:44 
2.8 

Th  23 

1:08 
—0.2 

7:15 
2.4 

13:12 
—0.4 

19:48 
3.1 

:  S  i  23 ! 

:        ' 

2:30 
—0.4 

8:45 
2.8 

14:49 
-0.5 

21:16 
3.0 

W  23 

3:40 
—0.4 

10:05 
8.0 

16:13 
—0.3 

-22:30 
2.6 

P    F   24 

2:00 
—0.3 

8:11 
2.6 

14:09 
-0.4 

20:40 
3.1 

K    M  24 

1 

3:19 
—0.4 

9:37 
2.9 

15:41 
—0.5 

22:04 

2.9 

Th  24 

4:26 
—0.3 

10:52 
2.9 

17:02 
-0.2 

28:17 
2.6 

S    25 

1 

2:52 
-0.4 

9:04 
2.7 

15:02 
-0.4 

21:32 
3.1 

Tu  25; 

1            1 

4:06 
-0.4 

10:28 
2.9 

16:33 
—0.4 

22:52 

2.8 

1 

F 

25 

6:14 
-0.2 

11:44 
2.8 

17:51 
0.0 

■         •         « 
•         •         • 

8 

26 

8:41 
-0.4 

9:56 
2.8 

15:56 
-0.4 

22:23 
3.0 

W  26i 

4:53 
-0.4 

11:20 
2.9 

17:25 
—0.2 

23:42 

2.6 

j  S  '26 

0:06 
2.3 

6:01 
0.0 

12:86 
2.6 

18:44  ' 
0.1  j 

'     1 

27 

4:30 
-0.4 

10:50 
2.8 

16:51 
-0.4 

23:14 

2.8 

Th  27 

J      1 

5:41 
-0.2 

12:13 

2.8 

18:20 
— O.l 

fl         ■         • 

•         •         • 

S  '  S    27 

1:00 
2.2 

6:53 
0.1 

13:30 
2.4 

19:36 
0.3 

■E.Tu  28 

1      j 

5:20 
—0.4 

11:44 

2.8 

17:48 
—0.2 

•  •            a 

•  •             • 

F;281 
1 

0:a5 
2.4 

6:32 
—0.1 

13:09 
2.7 

19:15 
0.1 

DM  28 

1 

1:67 
2.1 

7:bf) 
0.3 

14:27 
2.3 

20:32 
0.4 

|W;29 
1 

0:07 
2.7 

6:11 
—0.3 

12:40 
2.7 

18:45 
-0.1 

D-  S  ;29 

1         1 

1:30 
2.2 

7:28 
0.0 

14:07 
2.6 

20:15 
0.3 

!tu  29; 

1 

2:67 
2.0 

8:46 
0.4 

16:27 
2.2 

21:29 
0.4 

Th  30 

1:02 
2.5 

7:04 
-0.1 

18:40 
2.7 

19:45 
0.1 

s  ;30 

1 

2:30 

2.1 

8:21 
0.2 

15:07 
2.4 

21:18 
0.4 

A  ,  W  30 

1 

3:57 
2.0 

9:46 
0.4 

16:22 
2.2 

•22r22 
0.4 

:3)  1  F  '  31 

2:01 
2.3 

7:58 
0.0 

14:40 
2.6 

20:60 
0.3 

s 

M  31 

1 

1 

3:W 
2.0 

9:20 
0.2 

16:07 
2.4 

22:18 
0.4 

1 

1 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0^  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12 give  the  times  after  noon;  for  instance,  15:42  is  3:42 
p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and 
Geodetic  Survey  Charts  for  this  region,  and  which  is  1.3  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon:  ^,  1st  quar.;  0>  full  moon;  C  3d  quar.;  £,  moon  on  the 
equator:  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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The  tides  are  placed  In  the  order  of  oecurience,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  dar: 
a  comparison  of  consecutive  heights  will  indicate  whether  It  is  high  or  low  water. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0^  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  In  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:42  is  3:42 
p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and 
Geodetic  Survey  Charts  for  this  region,  and  which  Is  1.3  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  ^,  Ist  quar.;  Q,  full  moon:  (£,  Sd  quar.:  fi,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 


OCTOBER. 

NOVEMBER.                          1 

DECEMBER. 

• 

i 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

i 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

1 

Day of— 

Time  and  Height  of  Hig 
Low  water. 

hand 

W.  Mo. 
Th     1 

W. 

Mo. 

1 

W.  Mo. 

1 

4:52 
2.1 

10:40 
0.4 

17:14 
2.2 

23:10 
0.3 

£ 

5:85 
2.3 

11:38 
0.2 

17:54 
2.2 

23:49 
0.1 

Tu 

1 

5:89 
2.6 

11:49 
0.0 

17:58 
2.2 

23:51  ! 
0.0 

F     2 

5:38 
2.2 

11:30 
0.3 

18.^ 
2.3 

23:54 
0.2 

M 

2 

6:17 
2.5 

12:24 
0.0 

18:87 
2.8 

■         •         ■ 

W 

2 

6:25 
2.8 

12:89 
—0.1 

18:46 
2.8 

m          m           m 
■          •            * 

S      3 

6:20 
2.3 

12:15 
0.2 

18:40 
2.3 

•  •         • 

•  ■         • 

Tu 

3 

0:80 
0.0 

6:58 
2.7 

13K)8 
-0.1 

19:19 
2.4 

Th 

3 

0:40 
—0.1 

7:12 
2.9 

13:29 
-0.2 

19:35 
2,4 

S 

4 

0:85 
0.1 

6:57 
2.4 

12:58 
0.0 

19:17 
2.4 

VV 

4 

1:12 
-0.1 

7:40 

2.8 

18:52 
-0.2 

20:00 
2.4 

0 

F 

■ 

4 

1.-27 
-0.2 

8:00 
3.0 

14:14 
—0.3 

20:22 
2.5 

B 

Ml    6 

1:14 
0.0 

7:32 
2.5 

18:88 
—0.1 

19:54 
2.5 

o 

Th 

5 

1:55 
-0.2 

8:21 
2.9 

14:87 
-0.8 

20:44 
2.5 

N 

S 

5 

2:15 
—0.8 

8:48 
3.1 

15:05 
-0.4 

21:10 
2,6 

0 

Tu    6 

1 

1:60 
-0.1 

8:10 
2.6 

14:18 
—0.2 

20:80 
2.5 

F 

6 

2:88 
-0.2 

9H)7 
8.0 

15:22 
—0.4 

21.-28 
2.5 

s 

6 

8H)5 
—0.3 

9:87 
3.1 

15:53 
-0.4 

22:00 
2.5 

W     7 

1 

2:27 
—0.1 

8:47 
2.7 

14:59 
—0.2 

21K)9 
2.5 

S 

7 

8:28 
—0.2 

9:58 
8.0 

16:10 
-0.3 

22:14 
2.4 

P 

M 

7 

8:57 
—0.8 

10:28 
3.0 

16:44 
-0.3 

22:52 
2.5 

Th    8 

1 

8:05 
-0.2 

9:30 
2.8 

15:41 
-0.3 

21:48 
2.5 

N 

s 

8 

4:10 
-0.2 

10:42 
2.9 

16:59 
—0.3 

28:04 
2.4 

Tu 

8 

4:51 
-0.2 

11:20 
2.9 

17:85 
-0.8 

23:49 
2.5 

F     91 

1 

8:46 
—0.2 

10:11 
2.8 

16:27 
—0.3 

22:30 
2.4 

M 

9 

5H» 
—0.1 

11:84 
2.8 

17:50 
-0.2 

23:58 
2.4 

W 

9 

6:49 
-0.1 

12:15 
2.7 

18:28 
-0.2 

•  •         •     1 

•  •          « 

S    10 

4:80 
-0.1 

10:58 
2.8 

17:14 
—0.2 

23:16 
2,4 

P 

Tu  10 

6K)0 
0.0 

12:30 
2.7 

18:45 
-0.1 

•        ■        • 

fl        •        • 

• 

Th 

10 

0:60 
2.5 

6:52 
0.0 

18:14 
2.5 

19:24 
—0.1 

H  n 

5:19 
-0.1 

11:49 
2.7 

18:05 
-0.1 

■         ■         ■ 
•         •        • 

c 

W  11 

1:00 
2.8 

7:02 
0.0 

18-.80 
2.5 

19:44 
0.0 

c 

F 

11 

1:52 
2.5 

7:66 
0.0 

14:17 
2.4 

20:21 
0.0 

N 

M   12 

■ 

0:08 
2.3 

6:12 
0.0 

12:45 
2.6 

19:00 
0.0 

Th  12 

i 

2:06 
2.3 

8K)9 
0.1 

14:37 
2.4 

20:45 
0.1 

£ 

S 

12 

2:55 
2.5 

9:02 
0.1 

15.-23 
2.8 

21:20  > 
0.0 

C  Tu  13 

i      1 

l.-O? 
2.2 

7:12 
0.1 

13:46 
2.5 

20:00 
0.1 

F 

13 

8:13 
2.4 

9:18 
0.1 

15:44 
2.4 

21:45 
0.1 

s 

13 

8:50 
2.6 

10:10 
0.1 

16:28 
2.3 

22:18 
0.0 

W  14 

• 

1 

2:13 
2.2 

8r20 
0.1 

14:54 
2.4 

21:04 
0.2 

E 

S 

14 

4:17 
2.5 

10:25 
0.0 

16:49 
2.4 

22:43 
0.0 

M 

14 

4:58 
2.7 

11:14 
0.1 

1730 
2.2 

23:14 
0.0 

Th  15 

3:24 
2.2 

9:80 
0.1 

16K)2 
2.4 

22K)6 
0.1 

s 

15 

5:15 
2.7 

11:26 
0.0 

17:49 
2.4 

23:88 
-0.1 

Tu 

15 

6:54 
2.8 

12:12 
0.1 

18.-27 
2.8 

•  •         •     1 

•  •         » 

P 

F    16 

4:31 
2.4 

10:36 
0.0 

17:08 
2.5 

28K)8 
0.0 

M 

16 

6:10 
2.8 

12:24 
-0.1 

18:42 
2.4 

•        •        • 
■        •        • 

W 

16 

OHM 

-0.1 

6:46 
2.9 

13.-05 
0.1 

19:19 
2.3 

8 

17 

5:32 
2,6 

11:39 
-0.1 

18K)6 
2.6 

•  •         • 

•  ■            a 

Tu  17 

0:30 
-0.1 

7K« 
2.9 

13:16 
—0.1 

19:85 
2.4 

Th 

17 

0:58 
—0.1 

7:84 
2.9 

13:51 
0.0 

20.-06 
2.S; 

£ 

S    18 

0:03 
—0.1 

6:28 
2,7 

12:86 
—0.2 

19:00 
2.6 

W^ 

18 

1:19 
-0.2 

7:50 
8.0 

14:05 
-0.2 

20:21 
2.4 

f 

F 

18 

1:42 
—0.1 

8:20 
2.9 

14:85 
0.0 

20:50 
2.3 

,  M  1  19 

0:54 
—0.2 

7:20 
2.9 

13:30 
-0.3 

19:50 
2.6 

• 

Th 

19 

2:05 
—0.2 

8:37 
8.0 

14:60 
-0.1 

21K)5 
2.4 

S 

19 

2:29 
0.0 

9:01 
2.8 

15:15 
0.0 

21:29 
2.8  ' 

•  Tu  20 

1:42 
-0.2 

8:08 
3.0 

14:19 
—0.3 

20:88 
2,6 

F 

20 

2:50 
-0.2 

9:21 
2.9 

15:34 
-0.1 

21:49 
2.4 

s 

20 

8:10 
0.0 

9:42 
2.7 

16:51 
0.0 

22:08 
2.2 

W  21 

2:29 
—0.3 

8:55 
3.0 

15:07 
-0.3 

21:23 
2.6 

S 

S 

21 

3:34 
-0.1 

10:05 

2.8 

16:15 
0.0 

22:31 
2.8 

M 

21 

8:50 
0.1 

10:20 
2.6 

16:80 
0.0 

22:46 
2.2 

Th  22 

3:14 
-0.3 

9:43 
8.0 

15:54 
-0.2 

22:09 
2.5 

s 

22 

4:17 
0.0 

10:47 
2.7 

16-.58 
0.0 

23:14 
2.2 

Tu 

22 

4:81 
0.2 

10:57 
2.5 

17K)7 
0.1 

23:25 
2.2. 

F   23 

4KX) 
—0.2 

10:29 
2.9 

16:40 
-0.1 

22:54 
2.4 

M 

23 

5:01 
0.2 

11:29 
2.5 

17:40 
0.1 

23:58 
2.2 

A 

W 

23 

5:12 
0.3 

11:33 
2.4 

17:45 
0.1 

•  •        • 

•  •        • 

1  S    24 

1            f 

1 

4:44 
—0.1 

11:15 
2.7 

17:25 
0.0 

23:40 
2.3 

Tu'24 

5:45 
0.3 

12:11 
2.3 

18:22 
0.2 

■         •         • 
>         •         « 

■ 

Th 

24 

0K)5 
2.2 

5:55 
0.3 

12:10 
2.2 

18:25 
0.1 

1 

s;  s 

25 

5:31 
0.1 

12K)3 
2.5 

18:11 
0.1 

■         ■         ■ 
•         •         > 

A 

W  25 

0:46 
2.1 

6:34 
0.4 

12:55 
2.2 

19.-06 
0.2 

F    25 

0:48 
2,2 

6:40 
0.8 

12:51 
•2.2 

19K)6 
0.1 

M 

26 

0:30 
2.2 

6:20 
0.2 

12-51 
2.4 

19K)0 
0.2 

Th'26 

1:34 
2.1 

7:24 
0.4 

13:41 
2.1 

19:51 
0.2 

E 

S 

26 

1:84 
2.2 

7:80 
0.4 

1337 
2.1 

19:51 
0.2 

Tu 

27 

ir2l 

2.1 

7:12 
0,4 

13:44 
2.2 

19:49 
0.3 

3)  i  F  .  27 

1       i 

2:24 
2.1 

8:16 
0.4 

14:30 
2.0 

20:39 
0.3 

s 

27 

2:22 
2.3 

8:23 
0.3 

14:29 
•2.1 

20:89 
0.2 

I 

W 

28 

2:18 
2.0 

8:08 
0.4 

14:SC 
2.1 

20:40 
0.4 

•S 

128 

1 

3:15 
2.2 

9:11 
0.4 

15r22 
2.0 

21:27 
0.2 

M 

28 

1 

8:15 
2.4 

9r20 
0.3 

15.^23 
2.1 

21:30  ' 
0.1  . 

1 

Th'29 

1 

3:14 

!          2.0 

9:04 
0.4 

15:80 
2.1 

21:30 
0.3 

E 

S!29 

2.3 

10:05 
0.3 

16:16 
2.1 

22:15 
0.2 

Tu  29 

4:10 
2.5 

10:18 
0.2 

16r20 
2.1 

22r22  ' 
0.1 

1 
1 

F   30 

4:05 
2.1 

9:59 
0.4 

16:21 
2.1 

22:19 
0.3 

m;30 

1 

4:50 
2.4 

10:58 
0.2 

17K)7 
2.2 

23:03 
0.1 

W  30 

5:03 

2.6 

11:15 
0.1 

17:19 
2.2 

23:17 

—0.1 

S 

-31 

1 

! 

4:52 
2.2 

10:50 
0.3 

17:10 
2.2 

23:05 
0.2 

; 

1 

Th  31 

5:56 
2.8 

1 

12:00 
-0.1 

18:15 
•2.8 

•  •         • 

•  •         ■ 
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JANUARY. 

FEBRUARY. 

MARCH. 

.  I 

C  1 

s 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

§ 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

W.  Mo. 
Th;    1 

W. 

s 

Mo. 
1 

W. 

Mo. 
1 

4.-02 

10:00 

16:15 

21:59 

£ 

4:40 

10:82 

17:00 

22:46 

8:85 

9:29 

15:57 

21:45 

' 

—0.1 

2.8 

0.1 

8.0 

—0.1 

8.1 

0,0 

8.1 

—0.1 

8.1 

0.0 

3.0 

F 

2 

4:85 

10:30 

16:43 

22:30 

M 

2 

5:14 

11:10 

17:89 

'23:24 

M 

2 

4:10 

10:07 

16:88 

22:24 

—0.1 

2.9 

0.1 

•  8.1 

-0.1 

3.3 

0,0 

3.1 

-0.1 

8.2 

0.0 

3.0 

s 

3 

5:07 

10:54 

17:16 

28:07 

Tu 

3 

5:51 

11:62 

18:25 

■        •        • 

Tu 

3 

4:48 

10:47 

17:22 

28:02 

-0.1 

3.0 

0.1 

8.1 

-0.1 

3.4 

0.0 

•        •        • 

—0.1 

3,3 

-0.1 

8.0 

s 

4 

5:40 

11:82 

17:68 

23:45 

W 

4 

0:06 

6:84 

12:88 

19:16 

W 

4 

5:80 

11:31 

18:10 

28:49 

-0.1 

3.2 

0.1 

8.1 

8.1 

—0.1 

8.4 

0.1 

0.0 

3.3 

0.0 

3.0 

E 

M 

5 

6:17 

12:14 

18:43 

•        •        • 

1> 

Th 

5 

0:54 

7:24 

18:90 

20:11 

Th 

5 

6:17 

12:20 

19K)4 

•        •        ■ 

—0.1 

3.3 

0.0 

•        •        • 

8.0 

0.0 

3.4 

0.0 

0.0 

3.8 

0.0 

«            •            a 

1> 

Tu 

6 

0:28 

6:57 

18K)0 

19:34 

F 

6 

1:45 

8:19 

14:24 

21:10 

3) 

F 

6 

0:38 

7:11 

18:12 

20:00 

3.1 

-0.1 

8.8 

0.0 

8.0 

0.0 

3.8 

0.0 

2.9 

0.0 

8.8 

0.0 

W 

7 

1:15 

7:45 

18:50 

20:30 

S 

7 

2:48 

9:20 

15:24 

22:12 

N 

S      7 

1:83 

8:10 

14:10 

21:00 

8.1 

0.0 

8.4 

0.0 

2.9 

0.0 

8.8 

—0.1 

1 

2.9 

0.1 

8.2 

0.0 

Th 

8 

2m 

8:38 

14:45 

21:29 

N 

8 

8 

3:48 

10:26 

16:28 

23:13 

H  1    8 

2:84 

9:16 

15:11 

22:00 

8.0 

0.0 

3.3 

.     0.0 

2.8 

0.0 

3.2 

—0.1 

1 

2.8 

0.0 

8.2 

—0.1 

f' 

9 

8:02 

9:86 

15:45 

22*.30 

M 

9 

4:66 

11:28 

17:32 

■        ■         • 

M     9 

8:40 

10:19 

16:17 

28K)0 

2.9 

0.0 

8.8 

-0.1 

2.8 

0.0 

3.2 

•        •        • 

2.8 

0.0 

8.2 

—0.2 

S 

10 

4:06 

10:39 

16:46 

28:31 

P 

Tu 

10 

0:12 

6.-02 

12:80 

18:34 

P 

Tu 

10 

4:49 

11:20 

17:90 

23:67 

2.8 

0.0 

8.2 

—0.1 

-0.2 

2.8 

—0.1 

3.2 

2.8 

-0.1 

3.2 

-0.2 

N 

S 

11 

5:11 

11:40 

17:49 

•        •        • 

o 

W 

11 

1:09 

7K» 

13.-28 

19:30 

W 

11 

6:52 

12:20 

18:20 

•        ■        • 

2.8 

0.0 

8.2 

•        «        • 

-0.2 

2.8 

-rO.l 

8.2 

8.0 

-0.2 

8.2 

•        •        ■ 

P 

M 

12 

0:30 

6:18 

12:43 

18-.50 

Th 

12 

2:01 

8:00 

14:24 

20:23 

Th 

12 

0:50 

6:50 

18:16 

19:14 

-0.2 

2.8 

0.0 

3.2 

-0.3 

8.0 

—0.2 

8.2 

—0.8 

8.1 

—0.8 

8.2 

o 

Tu  13 

1:29 

7.-21 

18:42 

19:48 

F 

13 

2:52 

8:51 

15:16 

21:18 

9 

F 

13 

1:40 

7:41 

14:07 

20:04 

1 

—0.2 

2.8 

0.0 

8.2 

-0.8 

3.1 

—0.2 

8.2 

-0.8 

8.2 

-0.8 

8.2 

W,14 

2:24 

8:19 

14:40 

20:42 

E 

s 

14 

3:41 

9:40 

16:09 

22:00 

s 

14 

2:28 

8:80 

14:56 

20:51 

-0.8 

2.9 

-0.1 

8.2 

-0.3 

3.2 

—0.1 

3.1 

• 

-0.3 

8.2 

-0.2 

8.1 

Th 

15 

8:17 

9:13 

16:36 

21:34 

s 

15 

4:80 

10:26 

17K)0 

22:46 

s 

15 

3:16 

9:15 

15:45 

21:86 

-0.8 

8.0 

-0.1 

3.2 

—0.2 

8.1 

—0.1 

3.0 

—0.8 

8.2 

-0.2 

8.0 

F 

16 

4K)6 

10:03 

16:81 

22:24 

M 

16 

6:19 

11:12 

17-J>3 

28:32 

M 

16 

4.-00 

9:58 

16:84 

22:18 

-0.8 

3.0 

-0.1 

3.2 

—0.1 

3.1 

0.0 

2.8 

—0.2 

8.2 

-0.1 

2.9 

E 

S    17 

5:00 

10:54 

17:27 

28:13 

Tu 

17 

6:10 

12:00 

18:48 

•         •         1 

Tu 

17 

4:46 

10:41 

17:22 

23:00 

■  I 

-0.2 

8.1 

0.0 

3.0 

0.0 

8.0 

0.1 

■         »         • 

0.0 

8.1 

0.0 

2.7 

S    18 

5:50 

11:42 

18:24 

•         •         • 

W 

18 

0:19 

7:01 

12:50 

19:45 

W 

18 

6:88 

11:24 

18:12 

23:45 

1 

—0.2 

8.0 

0.0 

*         •         • 

2.7 

0.1 

2.9 

0.2 

0.1 

8.0 

0.1 

2.6 

M   19 

0K)3 

6:44 

12:35 

19:21 

(L 

Th 

19 

1:10 

7:57 

18:44 

20:43 

Th  19 

6:22 

12:10 

19:06 

■         ■        • 

2.9 

-0.1 

3.0 

0.1 

2.5 

0.2 

2.8 

0.2 

0.3 

2.9 

0.2 

•        ■        • 

c 

Tu 

20 

0:57 

7:88 

18:30 

20:20 

F 

20 

2K)9 

8:64 

14:40 

21:40 

S 

F 

20 

0-.80 

7:16 

18:00 

20:00 

2.7 

0.0 

2.9 

0.1 

2.4 

0.8 

2.8. 

0.2 

C 

2.5 

0.4 

2.8 

0.3 

W  21 

1:52 

8:35 

14:26 

21:21 

s 

s 

21 

8:12 

9:64 

15:41 

22:38 

s 

21 

1:21 

8:12 

18:62 

20:56 

2.6 

0.0 

2.9 

0.1 

2.8 

0.8 

2.7 

0.2 

2.4 

0.4 

2.7 

0.8 

Th 

22 

2:55 

9:32 

15.-27 

22:20 

A 

s 

22 

4:21 

10:50 

16:44 

23:31 

A 

s 

22 

2:20 

9:10 

14:50 

21:50 

2.5 

0.1 

2.8 

0.1 

2.3 

0.2 

2.7 

0.1 

•2.4 

0.4 

2.7 

0.8 

F    23 

4:08 

10:80 

16:29 

28:15 

M 

23 

5:25 

11:44 

17:40 

•         •         • 

M 

23 

8.22 

10:06 

15:50 

22:43 

2.4 

0.1 

2,8 

0.1 

2.4 

0.2 

2.8 

•         •         ■ 

2.4 

0.4 

2.7 

0.2 

s 

s 

24 

5:10 

11:27 

17:27 

•        •        • 

Tu 

24 

0:20 

6:18 

12:34 

18:30 

Tu  24 

4:26 

11:00 

16:47 

•23:31 

2.4 

0.1 

2.9 

•        •        « 

0.1 

2.5 

0.1 

2.8 

2,4 

0.8 

2.7 

0.1 

A    S  !25 

0:08 

6:10 

12:20 

18:21 

W 

25 

1:05 

7:02 

18:20 

19:15 

W 

25 

5:21 

11:51 

17:41 

•        •        • 

0.0 

2.5 

0.1 

2.9 

»  f 

••^^ 

0.0 

2,6 

O.l 

2.9 

2,5 

0.2 

2.8 

•        ■        • 

M   26 

0:57 

7:01 

13:10 

19:10 

Th  26 

1:45 

7:48 

14:02 

19:56 

Th 

26 

0rl8 

6:11 

12:89 

18:30 

1 
1 

0.0 

2.6 

0.0 

3.0 

-0.1 

2.7 

0.0 

2.9 

0.0 

2.7 

0.1 

•2.8 

Tu  27 

1:42 

7:45 

13:64 

19:51 

•  '  F    27 

2:24 

8:19 

14:40 

20:32 

E 

F    27 

1:00 

6:55 

13:22 

19:15 

-0.1 

2.6 

0.0 

8.0 

1 

-0.1 

2,9 

0.0 

3.0 

' 

0.' 

2.8 

0.0 

'2.9 

•  W  28 

2:24 

8:21 

14:84 

20:29 

£ 

S    28 

3:00 

8:54 

15:19 

21:07 

•    S    28 

1:40 

7:88 

14.^ 

19:66 

1 

—0.1 

2.7 

0.2 

3.0 

-0.1 

8.0 

0.0 

8.0 

0.0 

3.0 

0.0 

2.9 

,Th  29 

3:00 
-0.1 

8:55 
2.8 

15:12 
0.1 

21:02 
3.0 

S    29 

2:20 
-0.1 

8:19 
3.1 

14:48 
-0.1 

20:36 
2.9 

F  ao 

8:35 

9.-26 

15:48 

21:85 

M   30 

2:59 

8-69 

1580 

2118 

—0.1 

2.9 

0.1 

3,0 

0.0 

8.2 

-0.1 

2.9 

S    31 

4KJ7 

9:58 

16:21 

22:10 

Tu  31 

8-89 

9:40 

16:15 

22K)0 

-0.1 

3.0 

0.0 

3.1 

r 

0.0 

3.3 

M).l 

2.9 

Th 

ketk 

les  are  placed  in  the  order  of  occurrence,  wi 

th  their  times  on 

the  first  line  and  heights  c 

)u  the  second  line  of  each  day;   | 

acomparte 

on  of  consecutive  heights  will  indicate  whc 

ither  it  is 

high  or 

low  water. 

The  tt 

me  used 

is  Eastern  Standard,  75th  meric 

lian  W.; 

O**  is  midnight 

,  12h  is  noon:  all 

hours  less  than  12  are 

in  the 

forenoon  ( 

a.  m.),  all  greater  are  in  the  afternoon  (p. 

m.)  and  when  diminished  by  12  give  the  1 

limes  after  noon; 

for  Instance,   1 

15:42  is  3:42 

!  p.  m,    The  heights,  in  i 

reet  and  tenths,  are 

reckoned  from  Mean  Low  Water,  which  is  i 

the  datum  of  soundings 

on  the 

Coast  and 

Qeodetic  Survey 

Charts  for  this  region,  and 

which  is 

1.5  feet  below  meAn  sea  level. 

Symbo 

Is  and  abbreviations  relating  to  the  moon 

:  #,  new 

moon; 

}),  Istquar.;  O.  'ul^  moon 

C,  3<1  qiiar.;  E, 

moon  on  the   | 

equator;  N 

- 

',  S,  moon 

farthest  north 

or  south  of  the  equ 

ator;  A,  P,  moon 

in  apogee  or  perigee. 
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OCTOBER. 

NOVEMBER. 

DECEMBER. 

• 

c 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

§ 

Day  of— 

Time  and  Height  of  High  and 
liow  Water. 

■ 

a 

8 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Th 

Mo. 
1 

W.  |Mo. 

W. 
Tu 

Mo. 
1 

3:38 

10:32 

16:20 

22:55 

£ 

s 

1 

4:31 

11:15 

17K)5 

•23:45 

4:25 

IIKM 

17:05 

•23:48 

2.6 

0.2 

2.4 

0.3 

2.6 

0.2 

2.7 

0.2 

2.6 

0.2 

3.0 

0.1 

F 

2 

4:44 

llrJS 

17:20 

23:48 

M 

2 

6:29 

12K)2 

17:58 

•         ■         • 

W 

2 

5:25 

11:56 

18:00 

•        •         ■ 

2.6 

0.2 

2.5 

0.2 

2.6 

0.1 

2.8 

«         •         • 

2.6 

0.2 

3.0 

•        •         •    t 

S 

3 

5:88 

12:12 

18:10 

•         ■         • 

Tu 

3 

0:34 

6r21 

12:48 

18:47 

Th 

3 

0:41 

6:24 

12:48 

18:55  i 

2.7 

0.1 

2.7 

•         ■         « 

0.1 

2.7 

0.1 

3.0 

0.0 

2.6 

0.1 

3.1  ! 

S 

4 

0:37 

6:27 

12:55 

18:53 

W 

4 

1:21 

7:10 

13:80 

19:32 

o 

F 

4 

1:34 

7:19 

18:40 

19:45  1 

0.1 

2.7 

0.0 

2.8 

0.0 

2.7 

0.0 

3.1 

—0.1 

2,7 

0.1 

3.2  1 

E 

M 

5 

1:19 

7:10 

13.34 

19:33 

o 

Th 

5 

2:07 

7:54 

14:14 

20:16 

N 

s 

5 

2.-24 

8:11 

14:30 

20*.35 

0.0 

2.8 

—0.1 

3.0 

—0.1 

2.8 

0.0 

8.2 

—0.1 

2.8 

0.0 

3.2 

O 

Tu 

6 

1:59 

7:49 

14:11 

20:09 

F 

6 

2:51 

8:38' 

14:55 

21:00 

s 

6 

3:14 

9:02 

15:22 

21A=» 

-0.1 

2.9 

-0.1 

3.1 

—0.2 

2.8 

0.0 

3.3 

-0.2 

2.9 

0.0 

3.3 

W 

7 

2:37 

8:26 

14:46 

20:45 

S 

7 

8:86 

9:-22 

15:40 

'21:43 

P 

M 

7 

4:04 

9:52 

16:15 

22:14 

-0.1 

2.9 

-0.1 

3.2 

-0.2 

2.9 

0.0 

3.3 

—0.2 

2.9 

0.0 

8.3 

1 

Th 

8 

8:15 

9:03 

15:21 

21:23 

N 

s 

8 

4:22 

10:08 

16:26 

•22:30 

Tu 

8 

4:54 

10:43 

17:10 

28:04  ' 

-0.2 

8.0 

—0.1 

3.3 

-0.2 

2.9 

0.0 

3.3 

-0.2 

8.0 

0.0 

3.2 

F 

9 

8:57 

9.41 

16.00 

22K)2 

M 

9 

5:10 

10:54 

17:20 

'23:18 

W 

9 

6:45 

11:83 

18:07 

23:55 

—0.2 

3.0 

0.0 

3.4 

—0.2 

2.9 

0.1 

3.3 

-0.2 

3.0 

0.0 

3.1 

S 

10 

4:38 

10:21 

16:40 

22:46 

P 

Tu 

10 

6:02 

11:45 

18:15 

■         ■         • 

Th 

10 

6:40 

12:-27 

19K)7 

■         •         «     1 

—0.2 

3.0 

0.0 

3.4 

-0.1 

2.9 

0.1 

•         •         ■ 

-0.2 

8.0 

0.0 

•         ■         • 

s 

11 

5:24 

11^)4 

17:27 

23:31 

(C 

W 

11 

0:10 

6:57 

12:39 

19:18 

<L 

F 

11 

0:50 

7:85 

13:24 

20:09 

-0.1 

3.0 

0.0 

3.3 

3.2 

—0.1 

2.9 

0.1 

3.0 

—0.2 

8.0 

0.0, 

N 

M 

12 

6:14 

11:62 

18:21 

«         •         • 

Th 

12 

1K)6 

7:54 

13:39 

20:21 

£ 

s 

12 

1:49 

8:32 

14.-2> 

21:10 

-0.1 

2.9 

0.1 

■         •         ■ 

8.1 

—0.1 

2.9 

0.0 

2.9 

—0.2 

8.0 

—0.1 

c 

Tu 

13 

Or22 

7:10 

12.48 

19:22 

F 

13 

2:05 

8:54 

14:41 

21:25 

s 

13 

2:60 

9:90 

15r27 

22:12  . 

^^ 

8.2 

0.0 

2.9 

0.1 

8.0 

-0.1 

2.9 

0.0 

■2.8 

-0.2 

3.0 

—0.1 

W 

14 

1:19 

8:10 

18:48 

20:30 

£ 

S 

14 

8:10 

9:52 

15:46 

22:'28 

M 

14 

8:58 

10:28 

16:33 

23:12  '' 

3.1 

0.0 

2.8 

0.1 

2.9 

—0.1 

8.0 

—0.1 

2.7 

—0.2 

8.1 

-0.2 

Th 

15 

2:20 

9:10 

14:54 

21:87 

s 

15 

4:15 

10:50 

16:50 

■23:'/7 

Tu 

15 

5X» 

11:25 

17:30 

•         •         • 

8.0 

0.0 

2.8 

0.0 

2.9 

-0.2 

3.1 

—0.2 

2.7 

—0.2 

3.1 

■         •         ■ 

p 

F 

16 

8:25 

10:11 

16:02 

22:40 

M    16 

5:20 

11:45 

17:48 

■         ■         • 

W 

16 

0K)8 

6:05 

12:23 

18:25 

8.0 

—0.1 

2.9 

-0.1 

2.9 

-0.3 

8.2 

•         ■         • 

—0.2 

2.7 

—0.2 

3.2 

S 

17 

,  4:32 

11:10 

17:07 

23:40 

Tu 

17 

0:22 

6:20 

12:87 

18:42 

Th 

17 

1:00 

isa 

18:12 

19J7 

8.2 

-0.2 

8.0 

-0.2 

—0.3 

2.9 

—0.3 

3.2 

—0.8 

2.8 

-0.2 

3.2 

£ 

s 

18 

5:35 

12:05 

18:06 

■            a             • 

W 

18 

1:15 

7:14 

13:'28 

19:34 

• 

F 

18 

1:60 

7:62 

u-sti 

20H& 

3.0 

—0.3 

3.1 

«             «             • 

-0.8 

2.9 

—0.3 

3.3 

S 

—0.3 

2.8 

—0.2 

3.2 

M 

19 

0:36 

6:33 

12:56 

19K)0 

• 

Th  19 

2:05 

8K)1 

14:15 

*20:1H 

S 

19 

2:86 

8:36 

14:47 

20:45 

—0.3 

3.0 

-0.3 

3.3 

—0.8 

2.9 

—0.2 

3.3 

-0.8 

2.8 

—0.1 

3.2 

• 

Tu 

20 

1:29 

7:25 

13:45 

19:48 

F 

20 

2:53 

8:45 

15:00 

•21:00 

s 

20 

8:19 

9:15 

15:29 

21:22 

-0.3 

3.1 

-0.8 

8.3 

-0.3 

2.8 

-0.1 

3.2 

-0.2 

2.8 

0.0 

3.1 

W 

21 

2:19 

8:13 

14:30 

20:34 

S 

S 

21 

8:85 

9:25 

15:43 

'21:39 

M 

21 

8:58 

9:49 

16:07 

21:57 

—0.4 

3.0 

-0.3 

3.3 

—0.2 

2.8 

0.0 

3.2 

—0.2 

2.8 

0.1 

3.0 

|Th 

22 

8:06 

8:56 

15:15 

21:16 

s 

22 

4:16 

10:03 

]6:-23 

22:15 

Tu 

22 

4:33 

10:20 

16:43 

22:29 

-0.3 

3.0 

-0.2 

3.8 

-0.2 

2.8 

0.1 

3.1 

-0.1 

2,8 

0.2 

3.0  1 

F 

23 

8:50 

9:38 

16:00 

21:57 

M 

23 

4:55 

10:40 

17:02 

22:51 

A 

W 

23 

5:07 

10:58 

17:18 

•23K» 

—0.2 

2.9 

-0.1 

3.2 

-0.1 

2.7 

0.2 

3.0 

0.0 

2.8 

0.2 

3.U 

8 

24 

4:84 

10:19 

16:41 

•22:36 

Tu 

24 

5:35 

11:15 

17:42 

23:29 

Th 

24 

5:41 

11:27 

17:54 

23:39 

—0.1 

2.8 

0.1 

3.1 

0.0 

•2.7 

0.3 

3.0 

0.0 

2.9 

0.2 

3.0 

S 

s 

25 

5:20 

10:58 

17:25 

23:17 

A 

W 

25 

6:15 

11:54 

18r26 

■         •         • 

F 

25 

6:16 

12:04 

18:34 

•         •         ■ 

0.0 

2.7 

0.2 

3.0 

0.1 

2.8 

0.4 

■         •         « 

0.1 

3.0 

0.2 

■         •         • 

M 

26 

6:06 

11:40 

18:14 

•            a            • 

Th 

26 

0K)9 

6:57 

12:35 

19:13 

E 

s 

26 

0:16 

6:64 

12:46 

19r20 

0.1 

2.6 

0.4 

a              «              ■ 

2.9 

0.2 

2.8 

0.4 

1> 

8.0 

0.1 

3.1 

0.2 

Tu 

27 

OHM) 

6:53 

12:24 

19:05 

3) 

F 

27 

0:51 

7:42 

13r22 

20:05 

s 

27 

1:00 

7:85 

13:33 

20:12 

2.9 

0.2 

2.6 

0.4 

2.8 

0.2 

2.8 

0.4 

2.9 

0.1 

3.1 

0.2 

D 

W 

28 

0:45 

7:45 

13:13 

20H)2 

s 

28 

1:40 

8:29 

14:12 

•20:59 

M 

28 

1:47 

8:24 

14:25 

•21:07 

A 

2.8 

0.3 

2.5 

0.5 

2.8 

0.3 

2.8 

0.4 

2.9 

0.2 

3.1 

0.2 

Th 

29 

1:36 

8:39 

14:08 

21:01 

E 

s 

29 

2:30 

9:19 

15:08 

'21:55 

Tu 

29 

2:88 

.9:15 

15r20 

22:06 

2.7 

0.3 

2.5 

0.5 

•2.7 

0.3 

•2.8 

0.3 

•2.8 

0.2 

3.1 

0.1 

F 

30 

2.30 

9:32 

15:08 

21:59 

M 

30 

3:26 

10:10 

16:a^ 

22:52 

W 

30 

3:35 

10:12 

16:20 

23K)5 

2.6 

0.3 

2.5 

0.4 

2.6 

0.2 

2.9 

0.2 

2.7 

0.2 

3.1 

0.1 

S 

31 

8:30 
2.6 

10:24 
0.3 

16:08 
2.6 

22:58 
0.3 

Th 

31 

4:39 
2.7 

11:11 
0.2 

17:20 
8.1 

•  •         • 

•  •         • 

ih  day; 

The  tU 

lee  are  placed  in  the  order  of  occurrence,  wi 

th  their  times  on 

the  first  line  and  heights  < 

)n  the  second  line  of  eac 

a  comparif 

ion  of  consecutive  heights  will  indicate  wh( 

ither  it  is 

high  01 

'  low  water. 

The  til 

ne  used  is  Eastern  Standard,  75th  meridian 

W.;  0>>  is  midnight,  12i>  is  noon;  all  hours  1 

ess  than  12  are  in  the  forenoon 

(a.  m.),all 

greater  are  in  the  afternoon  (p.m.)  and  \i 

(Then  diminished  by  12  give  the  times  after 

noon;  for  instance,  15:42  Is  3:42 

p.  m.    Th< 

i  heights, 

in  feet  and  tenths,  are  reckoned 

from  Mean  Low  Water,  which  is  the  datum 

of  sound! 

ingson 

the  Coast  and  | 

Geodetic  6 

urvey  Charts  for  this  region,  and  which  is  1 

.  5  feet  be 

low  mean  sea  level. 

1 

Symbo 

Is  and  abbreviations  relating  to  the  moon: 

#,  new  1 

moon;  ^,  Ist  quar.;  Oi  ^H  moon 

:  C,  3d  quar.;  K, 

moon 

on  the 

ec 

iuat( 

5r;  N 

r,  S,  moon 

I  farthest  north 

or  soul 

:ho 

fth( 

jeqc 

lator;  A, 

P,  moor 

\  in  apogee  or  \ 

)erl| 

see. 

1 

WASHINGTON  (Navy-Yanl),  DISTRICT  OF  COLUMBIA,  1903. 
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JULY. 

AUGUST. 

SEPTEMBER. 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

• 

§ 

93 

Day  of— 

Time  and  Hetgl: 
LowW 

itof  Hl{ 
'ater. 

14:85 
2.4 

(hand 

21:13 
0.1 

• 

Day  of— 
W.  JMo. 

Time  and  Height  of  ^IgkMk^ 
Low  Watev. 

W. 
W 

Mo 

1 

W. 

s 

Mo. 

1 

1> 

0:87 
2.9 

7:22 
0.1 

13K)0 
2.8 

19:46 
—0.1 

2:02 
2.8 

9:00 
0.1 

Tu 

1 

9«» 

X7 

10:25 
0.2 

16:16 
2.3 

22:41 
0.2 

1 
1 

Th 

2 

1:37 
•2.9 

«:27 
0.0 

14:05 
2.7 

20:45 
—0.1 

s  ;  2 

1 

8:08 
2.8 

10:02 
0.1 

15:49 
2.4 

22:14 
0.1 

w 

2 

4:85 

2.7 

.11. -22 
0.1 

17:21 
2.4 

2337 
0.1 

1 

F 

3 

2:40 
2.9 

9:30 
0.0 

15:12 
2.6 

21:45 
—0.1 

M 

3 

4:14 
2.8 

IIKX) 
0.1 

16:58 
2.4 

28:14 
0.0 

A 

Th 

3 

5:35 
2.8 

12:10 
0.0 

18:15 
2.6 

•        •         ■ 

S 

4 

3:46 
8.0 

10:28 
-0.1 

16:21 
2.6 

22:42 
—0.1 

S 

Tu 

4 

6:15 
2.9 

11:58 

ao 

2^6 

•  •        • 

•  ■        • 

F 

4 

0:28 
0.0 

6:26 
2.9 

12:^5 
-0.1 

19:00 
2.7 

's 

5 

4:46 
8.0 

11:25 
-0.1 

17-25 
2.6 

2337 
-0.2 

W 

5 

0.0& 
0.0 

WO 
8.0 

12:43 
—0.1 

18:51 
2.7 

S 

5 

1:12 
—0.1 

7:11 
2.9 

13:87 
-0.2 

19:38 
2.8 

M 

i 

6 

5:42 
8.J 

12:17 
—0.2 

18:21 
2.7 

•        •        • 
«        ■        • 

AjTh 

6 

0:55 
-0.1 

6:58 
8.1 

18:27 
-0.2 

19:34 
2.8 

o 

s 

6 

1:54 
—0.1 

7:50 
3.0 

14:14 
-0.2 

20:14 
3.0  i 

8 

1 

Tu    7 

t 

1 

0:29 
-0.2 

6:34 
3.2 

13.-05 
-0.3 

19:11 
2.7 

P 

7 

1:40 
—0.1 

7:40 
3.1 

14K)8 
-0.2 

20:10 

2.8 

M 

2:30 
-0.1 

8:25 
8.0 

14:48 
-0.2 

20:42  , 
8.1 

w 

1 

1 

8 

1:18 
-0.2 

720 
8.2 

13:50 
—0.8 

19:59 

£8 

O 

s 

8 

2:22 
-0.1 

8:17 
8.1 

14:45 
-0.2 

20:42 
2.9 

E 

Tu 

8 

3:05 
-0.1 

8:55 
3.0 

15:19 
-0.2 

21:13  ; 
3.2  ' 

o 

Th 

9 

2M> 
—0.2 

8K)1 
3.^ 

14:31 

9031 
2.8 

s 

9 

2:57 
—0.1 

8:49 
3.1 

15:17 
-0.2 

21:10 
3.0 

W 

9 

3:40 
-0.1 

9:26 
3.0 

15:50 
-0.1 

21:46 
3.3 

A 

F 

10 

2:42 
-0.1 

8!S7 
8.1 

15:10 

-^.2 

21.-04 
2.8 

M 

10 

3:30 
0.0 

9:20 
3.1 

15:48 
-0.2 

21:33 
3.0 

iTh 

10 

4:15 
—0.1 

10:00 
3.0 

16:21 
-0.1 

22:22  1 
8.3 

8 

11 

8:18 
0.0 

WO 
3.1 

15:42 
—0.2 

21:32 
2.8 

E 

Tu 

11 

4:01 
0.0 

9:50 
8.1 

16:17 
—0.1 

22:10 
8.2 

F 

11 

4:54 
—0.1 

10:36 
3.1 

16:58 
-0.1 

23:01  1 
3.4 

S 

12 

9AI 

0.1 

9:40 
8.1 

16:15 
-0.1 

22:02 
2.9 

W 

12 

4:34 
0.0 

10:22 
3.1 

'16:47 
—0.1 

22:45 
3.2 

S 

12 

5:87 
-0.1 

11:18 
3.0 

17:40 
0.0 

23:48 
3.4 

M 

IS 

4:24 
0.1 

10:11 
3.1 

16:45 
0.0 

22:84 
3.0 

Th 

13 

5:11 
0.0 

10:58 
8.1 

17:22 
-0.1 

28:25 
8.3 

s 

13 

6:25 
0.0 

12KM 
3.0 

18:30 
0.1 

•  •         • 

•  •         • 

Tu'14 

4:56 
0.2 

10:45 
3.0 

17:18 
0.0 

28:10 
8.1 

F 

14 

5:54 
0.0 

lt:37 
8.1 

18:01 
0.0 

•  •         • 

•  •         ■ 

§ 

M 

14 

0:39 
3.3 

7:21 
0.0 

12:57 
2.9 

19:23 
0.1 

E 

W 

15 

5:34 
0.1 

11:21 
8.0 

17:51 
0.0 

23:50 
3.2 

S 

15 

0:10 
8.8 

6:43 
0.0 

12:22 
8.0 

18:48 
0.0 

|Tu  15 

1 

1:33 
8.2 

8.-23 
0.1 

13:55 

2.8 

203i 
0.2 

Th 

16 

6:18 
0.1 

12K)8 
8.0 

18:81 
0.0 

•  •        • 

•  a           • 

<L 

IS 

16 

0:59 
8.3 

7:38 
•  0.0 

13:13 
2.9 

19:44 
0.1 

W  16 

235 
3.1 

9:26 
0.0 

15:02 

2.8 

21:45 
0.1 

C!F 

17 

0:35 
8.2 

7:08 
0.1 

12:49 
3.0 

19:19 
0.1 

M 

17 

1:54 
3.3 

8:40 
0.1 

14:10 
2.8 

20:48 
0.1 

;Th.l7 

1 

8:40 
3.1 

10:29 
0.0 

16:14 
2.8 

22:50 
0.0 

s 

18 

1:25 
8.8 

8:05 
0.1 

13:40 
2^9 

20:11 
0.1 

N 

Tu 

18 

2:54 
3.2 

9:44 
0.0 

16:15 
2.8 

21:56 
0.1 

p ;  F  1 18 

4:48 
3.1 

11:28 
—0.1 

17:21 
2.9 

23:52 
—0.1 

S  'l9 

1 

2r20 
3.2 

9:05 
0.1 

14:36 
2.8 

21:12 
0.1 

w ;  19 

1 

4 

3:59 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  tlme^  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0»»  is  midnight,  12>»  is  noon;  all  hours  le^s  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  In  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance. 
15:42  is  3:42  p.  m.  The  heights,  In  feet  and  tenths,  are  reckoned  from  Mean  Low  Water,  which  Is  the  datum  of  soundings  on  the 
Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  Is  1.5  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon:  X«  1*^  quar.:  Q,  full  moon;  C  3d  quar.;  E,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P.  moon  in  apogee  or  perigee. 
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S 

o's 

M 

Tu 

W 


Mo. 


1 
2 
3 
4 
5 

6 

^ 

8 
9 


Time  and  Height  of  High  and 
Low  Water. 


Th  10 


I 


F 

S 

^M 

Tu 

W 

Th 

F 

S 

8 

M 


11 
12 
13 
14 
lo 
16 
17 
18 
19 
20 
21 


Tu  22 


"i 


23: 


Th  24 
Fi25 
S  26 
S  27 
M  28 
Tu  29 
W  30 


2:02 
L2 

3:00 
L2 

3:52 
L2 

4:48 
1.2 

5:27 
L2 

6:08 
L2 

0:37 
0.0 

1:18 
0.0 

2:00 
0.0 

2:40 
0.0 

3:21 
0.0 

4:06 
0.0 

4:57 
0.1 

5:50 
0.1 

0:41 
L3 

1:40 
L2 

2:42 
1.2 

8:44 
L2 

4:40 
1.2 

5:34 
1.2 

0:15 
—0.1 

1K)7 
—0.1 

1:57 
—0.1 

2:46 
0.0 

3:35 
0.0 

4:25 
0.1 

5:15 
0.2 

6:10 
0.2 

0:33 
L2 

1:29 
1.1 


8:40 
0.3 

9:37 
0.3 

10:25 
0.2 

11:07 
0.2 

11:45 
0.1 

12:22 
0.0 

6:48 
1.2 

7:25 
1.2 

8:03 
1.2 

8:41 
L2 

9:21 
1.2 

10:05 
LI 

10:.'>4 
1.1 

11:48 
LI 

6:50 
0.1 

7:.53 
0.2 

8:57 
0.1 

9:56 
0.1 

10:52 
0.0 

11:45 
0.0 

6:24 
1.2 

7:12 
1.2 

7:58 
1.2 

8:42 
1.1 

9:29 
LI 

10:15 
LO 

11:05 
LO 

11:58 
0.9 

7:05 
0.2 

8:00 
0.2 


14:16 
0.9 

15:14 
0.9 

16:05 
0.9 

16:55 
LO 

17:40 
LI 

18:24 
LI 

12:58 
0.0 

13:34 
0.0 

14:11 
-0.1 

14:53 
-0.1 

15:36 
-0.1 

16:23 
-0.1 

17:14 
-0.1 

18:11 
0.0 

12:50 
LO 

18:54 
LI 

15:00 
1.1 

16:03 
1.2 

17:01 
1.2 

17:55 
1.3 

12:33 
-0.1 

13:19 
-0.1 

14:04 
-0.1 

14:49 
-0.1 

15:34 
0.0 

16:20 
0.0 

17:12 
0.1 

18:06 
0.1 

12:54 
0.9 

13:51 
0.9 


20:30 
0.1 

21:25 
0.1 

22:19 
0.1 

23:08 
0.0 

23:55 
0.0 


19:06 
L2 

19:48 
L3 

20:30 
L3 

21:15 
L4 

22:02 
L4 

22:52 
1.4 

23:45 
L3 


19:11 

0.0 ; 

20:17 
0.0 

21:20 
0.0 

22:23 
0.0 

23:21 
—0.1 


18:46 
L4 

19:85 
L4 

20:22 
L4 

21:10 
1.4 

21:58 
1.4 

22:48 
1.3 

23:40 
L2 


19:02 
0.1 

20:01 
0.2 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  Is  high  or  low  water. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0»»  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon:  for  instance,  15:42  is  3:42 
p.  m.  The  heights.  In  feet  and  tenths,  are  reckoned  from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and 
Geodetic  Survey  Charts  for  this  region,  and  which  is  0.6  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon.  #,  new  moon:  ]),  1st  quar.;  Q,  full  moon:  (^,  3d  quar.;  E,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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BALTIMOBE  (Fella  Point),  MARYLAND,  1903. 


OCTOBER. 

NOVEMBER. 

DECEMBER. 

• 

c 

8 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

i 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

i 

Day of— 

Time  and  Height  of  High  and  ^ 
Low  water. 

W. 
Th 

Mo. 
1 

w.  ;mo. 

W.  Mo. 

2:26 
1.1 

8:50 
0.2 

14:47 
0.9 

21:00 
0.1 

E 

s 

1 

8:21 
LO 

9:35 
0.0 

15:58 
L2 

22:16 
0.1 

Tu 

1 

8:20 
LO 

9:40 
-0.1 

16:10 
L3 

22:29 
0.2 

1 

F 

2 

3:18 
1.1 

9:88 
0.2 

15:40 
1.0 

21:55 
0.1 

M 

2 

4:06 
1.0 

10:18 
0.0 

16:42 
L8 

28:01 
0.1 

W 

2 

4K)6 
LO 

10:25 
-0.1 

16:58 
1.4 

23:15 
0.1 

S 

3 

4:06 
1.1 

10:20 
0.1 

16:27 
1.1 

22:44 
0.1 

Tu 

3 

4:48 
1.1 

11:00 
-0.1 

17:27 
1.3 

23:46 
0.1 

Th    3 

4:50 
LO 

11:10 
—0.2 

17:45 
L5 

■         «         • 

8 

4 

4:50 
1.1 

11:00 
0.1 

17:12 
1.2 

28:29 
0.0 

W 

4 

5:29 
1.1 

11:41 
—0.1 

18:10 
L4 

•        •        « 

F 

4 

OKtt 
0.1 

5:87 
LO 

11:57 
-0.2 

18:30 

1.5  , 

£ 

M 

5 

6:80 
1.1 

11:39 
0.0 

17:55 
1.8 

•         •         • 
«         •         ■ 

o 

Th 

5 

0:28 
0.0 

6:10 
1.1 

12:26 
—0.2 

18:54 
L6 

N 

S 

5 

0:48 
0.1 

6:25 
1.1 

12:44 
-0.2 

19:17 

1.5 

1 

o 

Tu 

6 

0:12 
0.0 

6:10 
1.1 

12:18 
—0.1 

18:38 
1.8 

F 

6 

1:10 
0.0 

6:58 
1.1 

13K)8 
—0.2 

19:38 
1.5 

s 

6 

1:34 
0.0 

7:16 
LI 

13:32 
—0.2 

20:05 

W 

7 

0:54 
0.0 

6:48 
1.2 

12:57 
—0.1 

19:20 
1.4 

S 

7 

1:53 
0.0 

7:40 
1.1 

13:52 
—0.2 

20:24 
1.5 

P 

M 

7 

2:20 
0.0 

8:09 
1.1 

14:22 
-0.1 

20:62 
L4 

Th 

8 

1:35 
0.0 

7:27 
1.2 

13:38 
—0.1 

20:02 
1.4 

N 

s 

8 

2:40 
0.0 

8:28 
1.1 

14:40 
-0.1 

21:12 
L4 

> 

8 

8:10 
0.0 

9:05 
LI 

15:15 
—0.1 

21:41 
1.4 

F 

9 

2:15 
0.0 

8:09 
1.2 

14:20 
-0.1 

20:48 
1.4 

M 

9 

8:28 
0.0 

9:20 
1.1 

16:31 
-0.1 

22«1 
L4 

1 

9 

4K)1 
0.0 

10:08 
1.1 

16:10 
0.0 

22.33 
L3 

S 

10 

8:00 
0.0 

8:62 
1.1 

15:05 
-0.1 

21:86 
1.4 

P 

Tu  10 

1 

4:19 
0.0 

10:17 
1.1 

16:27 
0.0 

22:53 
1.8 

Th 

1 

10 

4:56 
0.0 

11H)5 
L2 

17:10 
0.0 

'28:28 
1.2 

S   11 

3:46 
0.0 

9:40 
1.1 

15:54 
-0.1 

22:25 
1.4 

c 

W 

11 

5:18 
0.0 

11:20 
1.1 

17:27 
0.0 

23:50 
1.2 

C.  F 

1 

1 

11 

5:48 
0.0 

12K)6 
L2 

18:15 
0.1 

•  •         « 

•  •         • 

N 

M 

12 

4:85 
0.0 

10:38 
1.1 

16:48 
0.0 

28:17 
1.3 

Th 

12 

6:10 
0.0 

12:24 
1.1 

18:34 
0.1 

•         ■         ■ 
■         •         ■ 

El  S 

1 

12 

0:24 
1.2 

6:44 
0.0 

18:08 
L2 

19:21 
0.1 

c 

Tu 

13 

5:80 
0.1 

11:82 
1.1 

17:47 
0.0 

■  ■        ■ 

■  •        • 

F 

13 

0:50 
1.2 

7:09 
0.0 

18:27 
L2 

19:41 
0.1 

S;l3 

1 

1:20 
LI 

7:39 
—0.1 

14:07 
L2 

20:29 
0.1 

W 

14 

0:12 
1.8 

6:80 
0.1 

12:86 
1.1 

18:50 
0.0 

£ 

S 

14 

1:49 
1.1 

8:06 
0.0 

14:30 
L2 

20:49 
0.1 

M;i4 

2:16 
LO 

8:38 
-0.1 

15:04 
L3 

21:34 
0.2 

Th 

15 

1:14 
1.2 

7:81 
0.1 

13:42 
1.1 

19:68 
0.1 

s 

15 

2:47 
1.1 

902 
-0.1 

15.-28 
L3 

21:54 
0.1 

Tu  15 

1 

3:14 
LO 

9:28 
—0.1 

15:59 
1.3 

2235 
0.2 

p 

F 

16 

2:16 
1.2 

8:81 
0.0 

14:47 
1.2 

21*7 
0.0 

M 

16 

8:46 
1.1 

9:65 
-0.1 

16:22 
1.3 

22:54 
0.1 

w 

16 

4:09 
LO 

10:18 
-0.1 

16:50 
1.4 

2332 
0.2 

S 

17 

8:16 
1.1 

9:80 
0.0 

16:48 
1.2 

22:10 
0.0 

Tu 

17 

4:88 
1.1 

10:45 
—0.1 

17:14 
1.4 

28:50 
0.1 

Th 

17 

5:01 
LO 

11:08 
—0.1 

17:40 
1.4 

E 

s 

18 

4:18 
1.1 

10:26 
0.0 

16:44 
1.8 

23.-09 
0.0 

W 

18 

5.30 
1.0 

11:84 
-0.1 

18:01 
1.4 

•  «         • 

•  •         • 

»    1 

18 

0:26 
0.2 

5:62 
LO 

11:56 
-0.1 

18r2T  . 
1.4  . 

M 

19 

6:07 
1.1 

11:15 
-0.1 

17:85 
1.4 

•  ■        • 

•  •        • 

• 

Th 

19 

0:41 
0.1 

6:18 
1.0 

12:20 
—0.1 

18:50 
1.5 

s 

1 

19 

1:10 
0.2 

6:40 
0.9 

12:42 
-0.1 

19:14 
1.4 

• 

Tu 

20 

0:03 
0.0 

6:57 
1.1 

12H)8 
-0.1 

18:25 
1.4 

F 

1 

20 

1:80 
0.1 

7K)5 
1.0 

13:09 
-0.1 

19:35 
1.5 

S 

20 

1:55 
0.1 

7:27 
0.9 

13'.30 
0.0 

19:58  ' 
1.4 

W 

21 

0:65 
0.0 

6:45 
1.1 

12:60 
-0.1 

19:12 
1.5 

s 

6 

21 

2:16 
0.1 

7:50 
1.0 

13:64 
—0.1 

20:21 
1.4 

M 

21 

2:86 
0.1 

8:10 
LO 

14:17 
0.0 

20:42 
1.3 

Th 

22 

1:44 
0.0 

7:31 
1.1 

13:35 
-0.1 

19:59 
1.5 

S 

22 

2:50 
0.1 

8:36 
0.9 

14:40 
0.0 

21:18 
1.4 

|Tu 

1 

22 

8:15 
0.1 

8:56 
LO 

15:02 
0.0 

21.-25 
LS 

F 

23 

2:81 
0.0 

8:15 
1.0 

14:20 
-0.1 

20:45 
1.4 

M 

23 

8:41 
0.1 

9:24 
0.9 

15:26 
0.1 

21:52 
1.8 

A    W 

1 

23 

8:51 
0.1 

9:46 
LO 

15:48 
0.1 

22:08 
L2 

8 

24 

8:18 
0.1 

9:01 
1.0 

15H)6 
0.0 

21:82 
1.4 

Tu 

1 

24 

4:24 
0.1 

10:11 
0.9 

16:15 
0.1 

22:39 
1.2 

Th 

24 

4:81 
0.1 

10:36 
1.0 

16:35 
0.2 

22-.51 
1.2 

S 

8 

25 

4:06 
0.1 

9:50 
1.0 

15:51 
0.0 

22:20 
1.3 

A 

W 

25 

5:07 
0.1 

IIKM 
0.9 

17:05 
0.2 

23:25 
1.2 

F 

25 

6:18 
0.0 

11:24 
1.1 

17:24 
0.2 

23:34  1 

LI  1 

1 

M 

26 

4:51 
0.2 

10:40 
0.9 

16:41 
0.1 

28:10 
1.2 

Th 

26 

5:62 
0.1 

11:68 
LO 

17A9 
0.2 

•        •        • 

!i« 

26 

6-.d6 
0.0 

12:15 
LI 

18:16 
0.2 

1 

■         •         « 
•         «         • 

Tu 

27 

6:40 
0.2 

11;31 
0.9 

17:86 
0.2 

•  •         • 

•  •         • 

D 

F 

27 

0:16 
1.1 

637 
0.1 

12:61 
1.0 

1><:55 
0.2 

s 

27 

0:17 
1.1 

6:41 
0.0 

13:06 
LI 

19:10 
0.2 

D 

A 

W 

28 

OKX) 
1.2 

6:29 
0.2 

12:27 
0.9 

18:81 
0.2 

S 

28 

1:00 
1.1 

7:22 
0.1 

18:44 
LI 

19:52 
0.2 

iM 

28 

1H)1 
1.0 

7:28 
0.0 

13:58 
L2 

20.-(M  ' 
0.2. 

Th 

29 

0:54 
1.1 

7:18 
0.2 

18:24 
1.0 

19:81 
0.2 

E 

S   29 

1:48 
1.0 

8:09 
0.0 

14:85 
1.1 

20:47 
0.2 

Tu 

1 

29 

1:48 
LO 

8:15 
—0.1 

14:49 
L3 

20:59  ' 
0.2 

F 

30 

1:44 
1.1 

8:05 
0.1 

14:18 
1.0 

20:30 
0.2 

M   30 

2:88 
1.0 

8:56 
0.0 

15:24 
1.2 

21:39 

0.2 

W 

1 

30 

2:36 
LO 

9K)5 
—0.1 

15:  0 
L8 

21:58 
0.2 

S 

31 

2:34 
1.0 

8:51 
0.1 

16:10 
1.1 

21:24 
0.2 

Th 

31 

8:27 
LO 

9:55 
-0.1 

lf:80 
1.4 

22:45 
0.2 

1 
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(a.  m.),  all 
p.  m.    Th€ 
Geodetic  S 

Sylnbo 
equator;  N 

les  are  placed  in  the  order  of  oc< 
on  of  consecutive  heights  will  i 
ne  used  is  Eastern  Standard,  76t 
greater  are  in  the  afternoon  (i 
1  heights,  in  feet  and  tenths,  ai 
urvey  Charts  for  this  region,  ar 
Is  and  abhreviations  relating  t< 
,  S,  moon  farthest  north  or  sout 

sun 
ndi 
hn 
).  m 
ere 
id  V 

3  tl 

h  0 

-end 
Gate 
lerid 
i.)ai 
xjkoi 
rhJcl 
lem 
fthe 

B,  wi 
wh€ 
llan 
id  w 
aed 
liis( 
oon: 
equ 

th  their  times  on  the  first  line  a 
'ther  it  is  high  or  low  water. 
W.;  0»»  is  midnight,  12i«  is  noon; 
hen  diminished  by  12  give  the  1 
from  Mean  Low  Water,  which  ii 
).6  feet  below  mean  sea  level. 
#,  new  moon;  }),  1st  guar.;  0 
ator;  A,  P,  moon  In  apogee  or  p 

nd 

all 
tlm( 
Bth 

erij 

heIg 

hoi] 

es  al 
eda 

11  m 
jee. 

htsr 

irs  1< 
ter  1 
tum 

oon; 

m  the  second  line  of  each  day; 

ias  than  12  are  in  the  forenoon 
noon;  for  instance,  15:42  is  3:42 
of  soundings  on  the  Coast  and 

([,  8d  quar.;  E,  moon  on  the  1 

WILMINGTON  (Cape  Fear  River),  NOBTH  CAROLIXA,  1903. 
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1                             JANUARY. 

FEBRUARY. 

MARCH. 

Moon. 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

• 

1 

E 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

■ 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

W. 

Mo. 

1 

W.  Mo. 

1 

Th 

1 

6:30 

IIKW      18:58      23-.51 

0:06 

7:49 

12:19 

aOK)8 

s 

1 

6:40 

11:14 

18:64 

28:89 

0.4 

2.5         0.0         2.2 

1 

2.5 

0.2 

2.5 

0.0 

0.1 

2.5 

0.0 

2,8 

F 

2 

7:20 

11:50     19:45    .    .    . 

M,    2 

0:50 

8:40 

13:07 

20:49 

M     2 

7:a> 

11:59 

19:87 

•         •         • 

0.4 

2.6        0.0    ..    . 

2.7 

0.2 

2.4 

0.0 

0.1 

2.5 

0.0 

•         «         • 

s 

3 

0:87 

8:14      12:40      20:80 

Tu    3 

1:39 

9:82 

13:58 

21:39 

Tu    3 

0r25 

8:19 

12:44 

20:25 

2.4 

0.4        2.6         0.1 

2.8 

0.2 

2.3 

0.0 

2.8 

0.1 

2.4 

0.0 

s 

4 

1:20 

9:04     18:80      21:18 

W 

4 

2:80 

10:25 

14:50 

22:25 

W 

4 

1:11 

9:10 

18:84 

21:13 

2.5 

0.8        2.5         0.1 

m 

2.8 

0.2 

2.3 

0.1 

2.9 

0.1 

2.8 

0.1 

£ 

M 

5 

2K)9 

9:55     14:22      22:06 

D 

Th 

5 

3:27 

11:20 

15:49 

23:16 

Th    5 

2:01 

10K)1 

14:29 

22:01 

2.6 

0.3        2.4         0.1 

2.9 

0.2 

2.2 

0.1 

2.9 

0.1 

2.2 

0.1 

D 

Tu 

6 

3:00 

10:48      15:19      22:53 

F 

6 

4:26 

12:16 

16:60 

•        ■        ■ 

3) 

F 

6 

2:59 

10:55 

15:28 

22:56 

2.7 

0.3        2.8         0.1 

2.9 

0.2 

2.1 

•        •        • 

2.8 

0.2 

2.2 

0.1 

W 

7 

8:58 

11:46     16:19      23:42 

s 

7 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights 'will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0^  is  midnight,  r2i>  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  Instance,  15:42  is  3:42 
p.m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and 
Geodetic  Survey  Charts  for  this  region,  and  which  is  1.2  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }),  Ist  quar.;  Q,  full  moon;  (^,  3d  quar.;  E,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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farthest  north 
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iss  than  1 
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Geodetic  Si 
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.6  feet  below  mean  sea  level. 
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Is  and  abbreviations  relating  to  the  moon: 
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^,  Istquar.;  Q,  full  moon; 

(£,  3d  quar.;  K, 

moon 

on  the 

equator;  N 

,  S,  moon 

farthest  north 

or  south  of  the  equi 

ator;  A,  P,  moon 

in  apogee  or  perigee. 
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10:05 
5.8 

10:55 
5.7 

11:52 
5.5 

6:82 
0.1 

7:39 
0.1 

8:46 
0.1 

9:52 
-0.1 

10:54 
—0.3 

11:50 
—0.5 

6:30 
5.8 

7:19 
6.1 

8:05 
6.2 

8:50 
6.1 

9:34 
5.9 

10:18 
5.7 

11. -03 
5.4 

11:50 
5.1 

6:21 
0.5 

7:15 
0.7 

8:10 
0.8 

9:05 
0.8 

9:58 
0.6 


16:10 
4.6 

16:57 
4.7 

17:40 

4.8 

18:20 
4.9 

12:50 
—0.1 

18:90 
-0.3 

14:12 
—0.4 

14:55 
—0.4 

15:40 
—0.4 

16:29 
-0.3 

17:21 
—0.1 

18:19 
0.0 

12:52 
5.3 

14K)0 
5.1 

15K)6 
5.1 

16:11 
5.2 

17:11 
5.3 

18:06 
5.4 

12:42 
—0.7 

13:82 
—0.8 

14:20 
—0.7 

15:05 
—0.6 

15:50 
—0.4 

16:85 
-0.2 

17:22 
0.1 

18:11 
0.3 

12:40 

4.8 

13:30 
4.6 

14:24 
4.4 

15:16 
4.4 

16:06 1 
4.4 


22:28 
0.6 

23:09 
0.4 

23:50 
0.2 


18:57 
5.0 

19:83 
5.1 

20:10 
5.1 

20:50 
5.1 

21:80 
5.1 

22:17 
4.9 

23:10 

4.8 


19:20 
0.2 

20:24 
0.2 

21:27 
0.0 

22:25 
—0.2 

23:20 
—0.5 


18:56 
5.5 

19:45 
5.5 

20:30 
5.4 

21:12 
5.2 

21:55 
5.0 

22:39 
4.7 

23:25 
4.4 


19:01 
0.5 

19:54 
0.6 

20:45 
0.6 

21:35 
0.4 

22:20 
0.3 


NOVEMBER. 
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o 


Day  of— 


W.  Mo. 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Height  of  High  and 
LowWater. 


4:89 
4.6 

5.-22 
6.0 

6.-07 
5.4 

0:31 
-0.8 

1:14 
—0.5 

1:58 
—0.6 

2:42 
—0.6 

8:80 
-0.5 

4:21 
—0.8 

5:17 
—0.2 

OKB 

4.8 

1:10 
4.7 

2:17 
4.8 

8:25 
5.0 

4:25 
5.8 

5:21 
5.6 

6:12 
5.9 

0:35 
—0.7 

1:20 
—0.7 

2.-05 
—0.6 

2:47 
—0.4 

8:90 
-0.2 

4:14 
0.1 

4:57 
0.4 

5:43 
0.6 

0:24 
4.2 

1:15 
4.2 

2.-08 
4.3 

3K)1 
4.5 

8:55 

4.8 


10:48 
0.4 

11:35 
0.1 

12:20 
—0.1 

6:49 
5.7 

7:81 
5.9 

8:15 
6.1 

9K)1 
6.1 

9:50 
6.0 

10:41 
5.8 

11  «7 
5.6 

6:19 
0.0 

7:25 
0.1 

8:30 
0.1 

9:87 
0.0 

10:88 
—0.1 

11:34 
—0.2 

12:27 
—0.3 

7:01 
6.0 

7:45 
6.1 

8:29 
6.0 

9:10 
5.8 

9:50 
5.6 

10:31 
5.3 

11:11 
5.0 

11:54 

4.8 

6:31 
0.7 

7r24 
0.8 

8:19 
0.8 

9:18 

0.7 

10:08 
0.4 


16:53 
4.6 

17:39 
4.7 

18.-21 
4.9 

18K)5 
-0.8 

18:50 
—0.5 

14:87 
—0.6 

15.-24 
—0.5 

16:14 
—0.5 

17K)7 
-0.3 

18K» 
—0.2 

12:87 
5.3 

18:40 
5.1 

14:48 
5.0 

15:50 
5.0 

16:52 
5.0 

17:48 
5.1 

18:40 
5.1 

18:15 
—0.4 

14:01 
-0.3 

14:45 
—0.3 

15:-27 
—0.2 

16K>9 
0.0 

16:52 
0.1 

17:35 
0.2 

18:21 
0.3 

12:39 
4.6 

13:27 
4.4 

14:18 
4.3 

15:10 
4.3 

16K)5 
4.4 


28K)6 
0.1 

23:50 
—0.1 


19K)2 
5.0 

19:45 
5.1 

20:30 
5.1 

21:15 
5.0 

22K)5 
6.0 

28K)1 
4.8 


19.-02 
-0.1 

20K» 
—0.1 

21K)8 
—0.2 

22.-00 
—0.3 

22:55 
—0.5 

23:47 
—0.6 


19:26 
5.1 

20:10 
5.0 

20:51 

4.8 

21:32 
4.7 

22:11 
4.5 

22:52 
4.4 

23:37 
4.2 


19:09 
0.4 

19:56 
0.4 

20:45 
0.3 

21:35 
0.2 

•22:24 
0.0 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  Hi^h  and 
LowWater. 


4:45 
5.2 

5:84 
5.6 

OKW 
—0.4 

0:48 
-0.6 

1:85 
-0.7 

2:25 
—0.7 

8:15 
-0.7 

4.-09 
—0.6 

5:04 
-0.4 

6K>4 
-0.2 

0:55 
6.0 

2K)0 
5.1 

8:05 
5.2 

AiOlb 
5.4 

6K)1 
5.6 

6:54 
5.8 

0:18 
-0.5 

1K» 
—0.5 

1:42 
—0.4 

2.-25 
-0.2 

8.-05 
0.0 

8:46 
0.2 

4:24 
0.4 

5.-05 
0.5 

6:50 
0.6 

0:27 
4.5 

1:19 
4.6 

2:16 

4.8 

8:12 
5.0 

4:10 
5.3 

5:05 
5.6 


11K)1 
0.2 

11:52 
0.0 

6:22 
5.9 

7:10 
6.1 

7:57 
6.3 

8:45 
6.8 

9:85 
6.2 

10:28 
6.0 

11.-21 
5.7 

12:20 
5.4 

7K» 
0.0 

8:11 
0.1 

9:16 
0.1 

10.-20 
0.1 

11:18 
0.1 

12:11 
0.1 

6:41 
6.9 

7.-27 
5.8 

8K)7 
5.8 

8:45 
6.6 

9r28 
5.5 

9:59 
5.2 

10:85 
5.0 

11:10 
4.8 

11:50 
4.7 

6:38 
0.7 

7:82 
0.7 

8:80 
0.6 

9:80 
0.5 

10:80 
0.8 

11:25 
0.0 


16:57 
4.6 

17:47 
4.7 

12:42 
—0.3 

13:90 
—0.5 

14:20 
—0.6 

]6K» 
—0.7 

16:00 
—0.6 

16:61 
-0.6 

17:45 
—0.5 

18:41 
—0.4 

18:20 
5.1 

14:24 
4.9 

16:19 
4.8 

16:90 
4.8 

17:80 
4.8 

18r21 
4.8 

13K» 
0.0 

18:44 
0.0 

14:24 
0.0 

15:<M 
0.0 

15:42 
0.0 

16.-2D 
0.1 

16-^ 
0.1 

17:40 
0.2 

18:22 
0.2 

12:34 
4.5 

13.-25 
4.4 

14:20 
4.4 

15:18 
4.4 

16:19 
4.5 

17:16 
4.6 


23:12 
o  1 


1H:35 
4.9 

19:24 
5.0 

20:12 

5.1 

21302 
&1 

21:56 
5.1 

22:51 
5,1 

28:&! 
5.0 


19:39 
—0.8 

—0.3 

21:35 

—0-3 

22:30 
4 


29:23 

—0.5 


19:10 

4.8 

19-Jse 

4.7 

20.31 
4.6 

21K)9 
4.5 

21:42 
4.4 

22:18 
4.4 

22:57 
4.4 

23:40 
4.4 


19:09 
0.2 

19:59 
0.2 

20:50 
0.1 

21:45 
0.0 

22:40 
-0.2 

23:33 
—0.5 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  i 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0>>  is  midnight,  12^  is  noon:  all  hours  less  than  12  are  In  the  forenoon 
(a.  m."»,  all  greater  are  In  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  Instance,  15:42  Is3:42  j 
p.m.    The  heights,  4n  feet  and  tenths,  are  reclconed  from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and 
Geodetic  Survey  Charts  for  this  region,  and  which  is  2.6  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  ^,  Ist  quar.;  O.  full  moon;  (^,  3d  quar.;  E,  moou  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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SAVANNAH  ENTRANCE  (Tybee  I.  Light),  GEORGIA,  1903. 
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Time  and  Height  of  High  and 
Low  Water. 


8:64 
-0.6 

4:44 

—0.8 

6:89 
0.0 

0:18 
7.0 

1:16 
6.7 

2:26 
6.6 

8:80 
6.7 

4:86 
6.9 

6:82 
7.1 

0:17 
-0.6 

1:06 
—0.9 

1:60 
—0.9 

2:84 
—0.8 

8:16 
—0.5 

8:59 
-0.2 

4:41 
0.1 

6:26 
0.6 

6:14 
0.8 

0:86 
6.0 

1:29 
6.7 

2:26 
6.7 

8:24 
6.7 

4:19 
6.9 

5:10 
6.2 

6:65 
6.6 

0.36 
—0.3 

1:20 
—0.6 

2:04 
—0.7 

2-.50 
—0.8 

3:39 
—0.7 


9:54 
6.9 

10:44 
6.6 

11:40 
6.4 

6:40 
0.2 

7:45 
0.4 

8:62 
0.3 

9:58 
0.1 

10:56 
—0.2 

11:49 
—0.6 

6:26 
7.8 

7:12 
7.4 

7:56 
7.3 

8:87 

7.1 

9:18 
6.8 

9:58 
6.6 

10:40 
6.1 

11:25 

6.8 

12:14 
6.5 

7:05 
LO 

8:00 
LI 

8:55 
1.1 

9:48 
0.9 

10:88 
0.6 

11:24 
0.2 

12:07 
—0.1 

6:39 
6.8 

7:21 
7.0 

8:05 
7.0 

8:50 
7.0 

9:38 
6.9 


16K)5 
—0.3 

16:66 
—0.1 

17:63 
0.1 

12:42 
6.1 

18:51 
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6.2 

16:07 
6.5 

17:06 
6.9 

17:67 
7.3 

12:37 
—0.8 

13:21 
—0.9 

14:04 
—0.9 

14:45 
—0.7 

15:27 
—0.4 

16:06 
-0.1 

16:50 
0.4 

17:35 

0.8 

18:25 
1.1 

13:08 
5.5 

14:06 
5.3 

15:02 
5.5 

15:56 

5.8 

16:46 
6.2 

17:30 
6.7 

18:15 
7.1 

12:50 
—0.4 

13:81 
—0.6 

14:15 
—0.7 

15:00 
—0.6 

15:48 
—0.5 


22:21 
7.5 

23:15 
7.8 


18:58 
0.3 

20:08 
0.4 

21:17 
0.2 

22:23 
—0.1 

23:23 
—0.4 


18:46 
7.6 

19:80 

7.8 

20:13 

7.8 

20:66 
7.6 

21:36 
7.4 

22:19 
7.0 

28:00 
6.6 

23:46 
6.3 


19:20 
1.3 

20:20 
1.3 

21:19 
L2 

22:14 
0.9 

23:04 
0.5 

23:50 
0.1 


18:.d8 
7.5 

19:42 

7.8 

20:28 
7.9 

21:15 
7.9 

22:05 
7.7 
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4:80 
—0.5 

6:24 
—0.3 

6:23 
—0.1 

0:69 
6.8 

6.6 

3:10 
6.6 

4:17 
6.7 

6:14 
6.8 

6:04 
6.8 

0:48 
—0.5 

1:81 
-0.6 

2:14 
-0.4 

2:64 
—0.2 

3:82 
0.0 

4:11 
0.2 

4:62 
0.4 

6:36 
0.6 

6:24 
0.8 

0:43 
6.9 

1:40 
5.7 

2:37 
5.7 

3:36 
6.9 

4:30 
6.1 

6:21 
6.4 

0:10 
—0.3 

1:00 
—0.6 

1:47 
—0.8 

2:35 
—0.9 

3:24 
—0.9 

4:15 
—0.7 

5:09 
—0.6 


10:80 
6.7 

11:27 
6.6 

12:30 
6.4 

7:26 
0.1 

8:80 
0.1 

9:83 
0.0 

10:81 
—0.3 

11:28 
-0.6 

12:12 
—0.6 

6:60 
6.8 

7:82 
6.8 

8:13 
6.6 

8:61 
6.4 

9:90 
6.2 

10:09 
6.0 

10:60 
6.8 

11:86 
6.6 

12:25 
5.6 

7:13 
0.9 

8K)7 
0.9 

9.-02 
0.7 

9:54 
0.4 

10:45 
0.1 

11:34 
—0.2 

6:10 
6.7 

6:58 
6.9 

7:46 
7.0 

8:34 
7.0 

9:24 
7.0 

10:17 
6.9 

11:15 
6.8 


16:40 
-0.2 

17:40 
0.0 

18:42 
0.2 

18:36 
6.8 

14:42 
6.5 

16:46 
6.7 

16:44 
7.0 

17:85 
7.3 

18:24 
7.6 

12:58 
-0.7 

13:38 
—0.6 

14:20 
—0.4 

14:69 
—0.1 

15:88 
0.2 

16:17 
0.6 

16:68 
0.9 

17:44 
LI 

18:36 
L3 

13:20 
6.6 

14:16 
6.8 

15:U 
6.1 

16:06 
6.5 

16:58 
6.9 

17:47 
7.4 

12:21 
—0.5 

13:08 
—0.7 

13:65 
—0.8 

14:40 

—0.8 

15:35 
-0.7 

16:29 
—0.5 

17:26 
—0.2 


22:68 

7.4 

28:67 
7.1 


19:62 
0.8 

21:02 
0.2 

22:08 
0.1 

28K)6 
—0.2 

28:68 
—0.4 


19:06 
7.6 

19:50 
7.6 

20:30 

7.4 

21:10 
7.2 

21:47 
6.9 

22:26 
6.6 

28:09 
6.8 

28:64 
6.0 


19:38 
L3 

20:84 
L2 

21:83 
0.9 

22:30 
0.5 

23:21 
0.1 


18:35 

7.8 

19:23 

8.0 

20:11 

8.2 

21 KK) 

8.1 

21:51 
8.0 

22:44 
7.6 

23:40 
7.3 
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6i» 
-0.4 

0:39 
6.9 

1:43 
6.6 

2:60 
6.5 

8:60 
6.4 

4:49 
6.4 

6:40 
6.4 

0:28 
0.0 

1:10 
0.0 

1:61 
0.0 

2:90 
0.0 

8:06 
0.1 

3:42 
0.2 

4:20 
0.8 

6K» 
0.4 

6:42 
0.5 

0K)3 
6.1 

0:65 
6.9 

1:62 
5.9 

2:52 
6.9 

3:61 
6.0 

4:60 
6.8 

6:46 
6.6 

0:40 
—0.6 

1:80 
—0.8 

2:19 
—1.0 

3:09 
— LO 

3:69 
— LO 

4:50 
—0.9 

5:42 
—0.6 


12:15 
6.7 

7KM 
—0.2 

8KN» 
-0.1 

9K)5 
—0.1 

10K)2 
—0.2 

10:56 
—0.8 

11:46 
—0.4 

6:28 
6.3 

7:10 
6.8 

7:49 
6.2 

8:26 
6.1 

9KB 
6.0 

9:38 
6.9 

10:16 
6.9 

11.-00 
6.9 

11:46 
5.9 

6:30 
0.6 

7:22 
0.6 

8:17 
0.5 

9:13 
0.3 

10:09 
0.1 

11:08 
—0.2 

11:67 
—0.5 

6:38 
6.8 

7:90 
7.0 

8:20 
7.2 

9:11 
7.2 

10K)6 
7.2 

10:69 
7.2 

11:64 
7.0 


isnx) 

0.0 

18:16 
6.6 

14:18 
6.7 

15:20 
6.8 

16:19 
7.0 

17:12 
7.1 

18H» 
7.8 

12:81 
—0.4 

13:16 
—0.8 

13:66 
—0.1 

14:92 
0.1 

15:10 
0.4 

15:46 
0.6 

16:24 
0.8 

17K17 
0.9 

17:55 
LO 

12:37 
6.0 

13:32 
6.1 

14:90 
6.4 

15:30 
6.7 

16:28 
7.0 

17:22 
7.5 

18:14 
7.8 

12:48 
—0.8 

13:40 
— LO 

— LO 

15:21 
—0.9 

16:15 

—0.7 

17:U 
—0.5 

18:10 
—0.1 


0.2 

20:41 
0.2 

21:46 
0.2 

22:46 
0.1 

23:39 
0.0 


18:45 
7.3 

19:26 
7.3 

20:05 
7-2 

20:41 
7.2 

21:17 
6.» 

21:d& 
6.7 

22:^ 
6.5 

29:15 
6.2 


18:50 
1.0 

19:50 
1.0 

20:54 
0.8 

21:.S5 
0.5 

22:52 
0.2 

29:48 

—0.2 


19:05 

8,1 

19:55 
8.3 

20:45 
P.  2 

21:36 
8.1 

22r>7 

7.8 

23:20  ' 
7.4 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
H  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Eaateni  Standard,  75th  meridian  W.;  0>»  is  midnight,  12»»  is  noon;  all  hours  leas  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  aftenioon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:42  is  3:42 
p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and 
Geodetic  Survey  Charts  for  this  region,  and  which  is  3.4  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  j),  1st  quar.;  G.  'ull  moon;  d,  3d  quar.;  E.  moon  on  the 
equator:  N,  S,  moon  farthest  north  or  south  of  the  equator;  A.  P,  moon  in  apogee  or  perigee. 


SAVANNAH  ENTRANCE  (Tybee  I.  Light),  GEORGIA,  1903. 
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0.5 

15:64 
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6.1 
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-0.6 
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1:40 
—1.2 

2:28 
—1.3 

3:15 
—1.2 
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4:48 
—0.8 

5:38 
—0.4 

0:17 
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1:12 
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0.1 
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0.3 

9:59 
0.4 
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0.4 
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0.3 
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5.8 
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6.6 
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0.4 

18:45 
0.5 

18:24 
6.7 

14:30 
6.7 

15:35 
6.9 

16:38 
7.2 

17:86 
7.5 

12:17 
—0.8 
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4:15 
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5K)8 
5.6 

5:51 

5.8 

0:28 
0.4 

1:06 
0.3 

1:38 
0.1 

2:10 
0.0 

2:45 
—0.1 

3:22 
—0.2 

4:08 
-0.1 

4:50 
0.0 

5:40 
0.2 

0:21 
6.1 

1:27 
6.0 

2:39 
6.0 

3:47 
6.2 

4:50 
6.7 

5:48 
7.1 

0:31 
-0.8 

1:20 
—LI 

2:05 
—1.2 

2:50 
— L2 

3:34 
— LO 

4:20 
—0.6 

5:06 

—0.2 

5:56 
0.3 

0:38 

5.8 

1:35 
5.5 

2:36 
5.4 


9.-27 
0.8 

10:24 
0.7 

11:14 
0.7 

12K)0 
0.5 

6:81 
6.0 

7:06 
6.3 

7:42 
6.6 

8:17 
6.8 

8:52 
7.0 

9:31 
7.1 
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7.1 
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7.0 
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15:42 
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0.4 
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13:54 
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0.0 
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15:49 
—0.1 

16:35 
0.0 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  flrst  Hue  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0^  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:42  is  ^.-42 
p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  mean  low  water,  which  Ls  the  datum  of  soundings  on  the  Coast  and 
Geodetic  Survey  Charts  for  this  region,  and  which  is  3. 4  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  %,  new  moon;  J),  1st  quar.;  Q,  full  moon;  (£,  3d  quar.;  E,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Eastern  Standard,  76th  meridian  W.;  0»»  is  midnight,  12»>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:42  i? 
3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast 
and  Geodetic  Survey  Charts  for  this  region,  and  which  is  3.4  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  9,  new  moon;  ^.  Ist  quar.;  O.  full  moon;  C  3d  quar.;  E,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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6:24 
6.2 
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—0.9 

1:40 
—1.0 
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—1.0 

8:10 
—0.8 
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-0.5 

4:41 
—0.2 

5:30 
0.2 

0:15 
5.3 

1:10 
5.0 

2:05 
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8:55 
0.5 

9:49 
0.5 

10:38 
0.5 

11:21 
0.4 

12:01 
0.3 

6:30 
5.6 

7:08 
5.8 

7:45 
6.0 

8:22 
6.1 

9:01 
6.2 

9:47 
6.2 

10:36 
6.1 

11:31 
5.9 

12:33 
5.7 

7:08 
0.6 

824 
0.6 

9:35 
0.8 

10:40 
—0.1 

11:37 
-0.4 

6:16 
6.6 

7K)5 
6.9 

7:51 
7.1 

8:38 
7.1 

9:24 
7.0 

10:10 
6.7 

10:58 
6.4 

11:48 
6.0 

6:22 
0.5 

7:18 
0.7 

8:15 
0.8 


15:12 
5.7 

16K)4 
5.7 

16:50 
5.7 

17:34 
5.8 

18:13 
5.9 

12:38 
0.2 

13:03 
0.1 

13:50 
0.0 

14:28 
-0.1 

15:09 
0.0 

15:52 
0.1 

16:44 
0.2 

17:41 
0.5 

18:48 
0.7 

13:40 
5.7 

14:47 
5.8 

15:52 
6.0 

16:65 
6.3 

17:50 
6.6 

12:30 
-0.7 
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-0.9 

14:07 
—1.0 

14:55 
-0.9 

15:41 
—0.7 

16:29 
—0.3 
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0.0 

18:10 
0.4 

12:41 
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6.5 

14:30 
5.4 


21:41 
0.7 
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28:14 
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23:51 
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18:50 
5.9 

19:27 
6.0  ' 

20:01 
6.0 

20:40 
5.9 

21:20 

5.8 
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5.7 

22:55 
5.4 

23:52 
5.2 
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0.7 

21:11 
0.5 

22:16 
0.1 

23:15 
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18:40 
6.8 

19:28 
6.9 


20:15 

6.8 

21:00 
6.7 

21:48 
6.4 

22:34 
6.0 

23:23 
5.6 


19:05 
0.6 

20:00 
0.8 

20:55 
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I 


The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  eompari.son  of  consecutive  neights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Central  Standard,  90th  meridian  W,  and  0»«  is  midnight,  12»»  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:42  is  3:42 
p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and 
Geodetic  Survey  Charts  for  this  region,  and  which  is  2.9  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  ]),  1st  quar.;  C.  full  moon;  (^,  3d  quar.;  E,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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—0.4         LI 

The  tid 

ea  are  placed  in  the  order  of  occurrence,  wi 

th  their  times  on  the  first  line  and  heights  c 

n  the  second  line  of  each  day:  ;  | 

a  compari» 

on  of  consecutive  heights  will  indicate  whe 

ther  it  is  high  or 

low  water. 

The  tin 

ae  used  is  Central  Standard,  90th  meridian 

W.;  Oi>  is  midnight,  12i»  is  noon;  all  hours  le 

ss  than  IS 

!  are  In  the  forenoon    1 

(a.  m.),  all 

greater  are  in  the  afternoon  (p.  m.)  and  wl 

Eiim  diminished  by  12  give  the  times  after  i 

Qoon;  for  instance  15:42  is  3:42    | 

p.  m.    The 
Geodetic  Si 

heights,  in  feet  and  tenths,  are  reckoned  fi 
iryey  Charts  for  this  region,  and  which  is  0. 

om  Mean  Low  Water,  which  is  the  datum  < 
6  feet  below  mean  sea  level. 

of  soundii 

tigs  on 

the  Coast  and 

Symbol 

te  and  abbreviations  relating  to  the  moon: 

#,  new  moon;  ^,  Ist  quar.:  Q,  full  moon; 

C,  3d  quar.;  E, 

moon  on  the 

equator;  K 

,  S,  moon 

farthest  north 

or  south  of  the  equi 

itor;  A,  P 

,  moon 

in  apogee  or  perigee. 
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APRIL. 

MAY. 

JUNE. 

« 

1 

Dayof— 

Time  and  Heif^ht  of  High  and 
Low  Water. 

c  Dayof— 

8'-— —■ 

S    W.  Mo. 

1 

Time  and  Height  of  High  and 
Low  Water. 

• 

i 

Dayof— 

Time  and  Height  of  Hi 
Low  Water. 

gh  and 

W.  Mo. 

W.  Mo. 

vv 

1 

3:55 
0.1 

10:10 
1.5 

16:60 
—0.3 

23:30 
0.9 

F      1 

4:15 
0.2 

10:40 
1.6 

17:88 
-0.4 

•  ■         • 

•  •         • 

M 

1 

1.-01 
1.0 

6:10 
0.2 

12:60 
1.3 

19:13 
— 0.1 

Th 

2 

4:35 
0.1 

10:55 
1.5 

17:47 
—0.3 

•         •         • 

■         •         • 

8 

2 

0:25 
0.9 

6:06 
0.2 

11:41 
1.5 

18:38 
-0.2 

D  Tu 

2 

2K» 
1.0 

7:80 
0.2 

14:10 
1.2 

20:12 
O.U 

N 

F 

3 

0.28 
0.8 

5:21 
0.2 

11:49 
1.5 

18:50 
—0.2 

3 

1:26 
0.8 

6:11 
0.3 

12:55 
1.4 

19:44 
-0.1 

E 

W 

3 

1.1 

8:50 
0.1 

15:30 
1.1 

21:15 
0.1 

D 

S 

1 

4 

1:45 
0.7 

6:15 
0.3 

13:02 
1.4 

20:06 
—0.1 

]),M 

4 

2:86 
0.9 

7:36 
0.3 

14:27 
1.2 

•20:52 
0.0 

Th    4 

8:57 
1.2 

10:11 
0.1 

16:45 
1.0 

22:14 
0.2 

p 

S 

5 

3.05 
0.8 

7:30 
0.3 

14:3.5 
1.3 

21:26 
0.0 

Tu 

5 

8:40 
1.0 

9:04 
0.3 

15:50 
1.2 

21:58 
0.1 

F      5 

1 

4:50 
1.4 

11:'28 
—0.1 

17:53 
LO 

0.2 

M 

6 

4-21 
0.8 

9:04 
0.3 

16:05 
1.3 

22:39 
0.0 

W 

6 

4:83 
1.1 

10:22 
0.1 

17.-01 
1.2 

22:58 
0.1 

S 

6 

,      6:41 
1.6 

12:22 
—0.2 

18:47 
1.0 

1»:58 

0.2 

Tu 

7 

5:11 
0.9 

10-28 
0.2 

17:16 
1.4 

•23:35 
0.0 

E 

Th 

7 

5:'22 
1.2 

11:30 
0.0 

18:06 
1.2 

23:50 
0.1 

s 

7 

6:28 
1.6 

18:18 
-0.8 

19:88 
1.0 

. 

W 

8 

5:57 
1.1 

11:34 
0.0 

18:16 
1.4 

■         •         • 

•           a           • 

F 

8 

6:08 
1.4 

12-29 
-0.2 

19:00 
1.2 

•         •         • 

M     8 

0-.87 
0.2 

7:11 
1.6 

13:67 
-0.4 

20r24 
1.0 

E 

Th 

9 

0:25 
0.0 

6:39 
1.2 

12:31 
—0.1 

19:10 
1.4 

s 

9 

0:33 
0.1 

6:51 
1.5 

13r20 
—0.3 

19:.52 
1.2 

-- -- 

Tu    9 

1 

1:17 
0.8 

7:62 
1.6 

14:35 
-^).4 

21:0«^ 
1.0 

F 

10 

1K)7 
-0.1 

7:19 
1.4 

13:22 
—0.3 

20:00 
1.4 

:  s 

10 

1:11 
0.1 

7:31 
1.6 

14.03 
—0.4 

•20:38 
1.1 

S 

W   10 

1:51 
0.3 

8:90 
1.6 

15:11 
-0.4 

21:50 
0-9 

o 

S 

11 

1:45 
0.0 

7:67 
1.5 

14:08 
—0.4 

•20:45 
1.4 

CM    11 

1:44 
0.2 

8:10 
1.6 

14:45 
-0.4 

21:-21 
1.1 

Th 

11 

2.-25 
0.8 

9:01 
1.6 

15:44 
—0.3 

22 -.S3 
0.9 

s 

12 

218 
0.0 

8-35 
1.5 

14:52 
—0.4 

21:30 
1.3 

;  Tu;  12 

1           ; 

•2:16 
0.2 

8:47 
1.6 

15:22 
—0.4 

22:04 
1.0 

F 

12 

8K)2 
0.3 

9:33 
1.5 

16:15 
-0.8 

23:10 
0.9 

M 

13 

2:50 
0.1 

9:14 
1.6 

15:89 
—0.4 

22:14 
1.1 

W ;  13 

2:48 
0.2 

9:20 
1.6 

16:00 
—0.3 

22:47 
0.9 

A 

S  Il3 

1 

8.85 
0.8 

10K)5 
1.4 

16:47 
-0.2 

2S:4r; 
0.9 

Tu 

14 

3:21 
0.1 

9:48 
1.5 

16:16 
-0.3 

22:57 
1.0 

s 

Th  14 

3:22 
0.3 

9:W 
1.5 

16:37 
-0.3 

23:39 
0.9 

% 

14 

4:15 
0.4 

10:36 
1.3 

17  .-20 
-0.2 

•            »          • 

wil5 

8:54 
0.2 

10:25 
1.5 

16:58 
-0.2 

23:43 
0.9 

F    15 

3:59 
0.3 

10:28 
1.4 

17:14 
—0.2 

•  •          • 

•  •         • 

|M 

1 

15 

0K)2 
0.9 

5.-00 
0.4 

11:12 
1.2 

17:.55 

— ai 

s 

Th 

16 

4:80 
0.2 

11:05 
1.4 

17:41 
—0.1 

•         ■         • 
•         1 

A 

S 

16 

0:15 
0.9 

4:38 
0.4 

11:02 
1.3 

17:55 
—0.1 

iTu  16 

1 

0:66 
0.9 

5:54 
0.4 

12.-01 
1.0 

18:3^* 
0.0 

F 

17 

0:36 
0.8 

6:10 
0.3 

11:47 
1.3 

1H:32 
0.0 

1$    17 

1:06 
0.8 

5:26 
0.4 

11:47 
1.2 

18:38 
0.0 

W   17 

1 

1:39 
1.0 

6:56 
0.4 

0.9 

19:22 
0.1 

A 

S 

18 

1:41 
0.8 

5:59 
0.4 

12:38 
1.2 

19:29 
0.0 

M,18 

1:58 
0.8 

6:*25 
0.5 

12:40 
1.0 

19:-2M 
0.0 

Th  18 

•2:22 
1.0 

8.06 
0.3 

1425 
0.8 

20:1.S 
0  2 

(C 

s 

19 

2:60 
0.8 

7M 
0.5 

13:60 
1.1 

20:31 
0.1 

c 

Tu  19 

2:51 
0.9 

7:39 
0.5 

14:00 
1.0 

•20:20 
0.1 

F 

19 

8K)8 
1.1 

9:15 
0.2 

15:55 
0.8 

21 :0^ 

0.2 

M 

20 

3:50 

0.8 

8:29 
0.5 

15:12 
1.0 

21:34 
0.1 

W  20 

3:88 
1.0 

8:57 
0.4 

15:-28 
0.9 

'2l!l9 
0.2 

8 

20 

3:57 
1.2 

10r25 
0.0 

17:12 
0.8 

22  .in 

Tu 

21 

4:41 
0.9 

9:47 
0.4 

16:20 
1.0 

22^28 
0.1 

E 

Th  21 

1 

4:20 
1.0 

10:02 
0.2 

16:38 
0.9 

22:14 
0.2 

S    21 

1 

4:47 
1.4 

11:27 
-0.2 

18:18 
0.9 

22.53 
0.2 

W  22 

5:20 
1.0 

10:48 
0.3 

17:19 
1.1 

23:15 
0.1 

F    22 

1 

4:58 
1.1 

10:59 
0.1 

17:40 
1.0 

•23:00 
0.2 

M 

22 

5:87 
1.6 

12.-26 
-0.3 

19:14 
0.9 

23:45 

0.2 

Th  23 

6:55 
1.0 

11:35 
0.2 

18:10 
1.1 

23:57 
0.1 

S    23 

1 

5:35 
1.3 

11:50 
-0.1 

18:36 
1.0 

23:44 
0.2 

Tu  23 

1 

6:26 
1.7 

18:15 
-0.5 

20:00 
0.9 

•          •          • 

E 

F    24 

6:25 
1.2 

12:19 
0.0 

18:59 
1.2 

•         •         • 
■         •         ■ 

IS    24 

6:11 
1.4 

12:40 
—0.3 

19:25 
1.0 

•  •          • 

•  •         • 

N 

W 

24 

0:84 
0.2 

7:11 
1.8 

14K)5 
-0.6 

20:45 

1.0  1 

S    25 

0-38 
0.1 

654 
1.3 

13:00 
—0.2 

19:40 
1.2 

M    25 

0:24 
0.2 

6:50 
1.6 

13:28 
—0.4 

20:12 
1.1 

^Th  25 

152 
0.1 

8.-00 
1.9 

14:51 
—0.6 

21rJ9 
1.0 

S 

26 

1:10 
0.1 

7-25 
1.4 

13:40 
—0.3 

•20:24 
1.2 

•  Tu  26 

1:02 
0.2 

7:29 
1.7 

14:14 
—0.5 

20:59 
l.U 

'  F    26 

2:12 
0.1 

8:50 
1.8 

15:37 
—0.6 

22:10 
1.0 

•   M   27 

1 

1:40 
0.1 

7:55 
1.5 

14:24 
—0.5 

•21:06 
1.2 

W   27 

1:43 
0.1 

8:10 
1.8 

15:00 
—0.6 

21:42 
1.0 

S    27 

3:04 
0.0 

9:41 
1.8 

16:*21 
-0.5 

•22u'i2 
1.1 

Tu 

1 

28 

215 
0.1 

8:30 
1.6 

15:08 
—0.5 

21:50 
1.1 

N  Th  28 

2:*27 
0.1 

8:55 
1.8 

15:48 
-0.6 

22:27 
1.0 

§    28 

1 

4:00 
0.0 

10:35 
1.6 

17K)5 
—0.4 

23:37 
1.1 

W 

29 

2-50 
0.1 

9:09 
1.7 

15:54 
—0.6 

•22:37 
1.0 

F    29 

3:12 
0.2 

9:43 
1.8 

16:36 
—0.5 

23:17 
0.9 

M   29 

1 

5K)0 
0.1 

11:32 
1.5 

17:52 
—0.2 

•  »          • 

•  -          • 

N  Th 

30 

3-30 
0.1 

9:51 
1.7 

16:44 
—0.5 

23:27 
0.9 

s 

30 

4:05 
0.2 

10:36 
L7 

17:26 
—0.4 

•         •         • 

E  Tu  30 

f       1 

0:27 
1.2 

6K)2 
0.1 

12:35 
1.3 

18:41 
— O.l 

1 

s 

31 

0:07 
LO 

5:02 
0.2 

11:38 
1.5 

18:19 
—0.2 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  flrst  line  and  heights  on  the  second  line  of  each  <lay; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Central  Standard,  90th  meridian  W.;  0>>  is  midnight,  12^  is  noon:  all  hours  less  than  12  are  in  the  forenorin 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance.  l.'>:42  i.s  3:42 
!  p.  m.    The  heights  in  feet  and  tenths,  are  reckoned  from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and 
t  Geodetic  Survey  Charts  for  this  region,  and  which  is  0.6  foot  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  J),  1st  quar.;  Q*  'u^^  moon;  (£,  8d  quar.;  E,  moon  on  the 
I  equator  N  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 

1 

AUGUST. 

SEPTEMBER. 

1   . 

s 

9 

Day  of - 

I 

Time  and  Heightof  High  and 
Low  Water. 

1 

■ 

c 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

■ 

1 

Day of— 

Time  and  Heieht  of  High  and 
Low  Water. 

i  \v.  !mo. 

1     1 

W. 

S 

Mo. 

1 

W. 
Tu 

Mo. 
1 

j 

1 

1:21 
1.2 

7:12 
0.1 

13:46 
1.1 

19:33 
0.1 

2:42 
1.3 

9:25 
0.0 

16:02      20:41 
0.8         0.3 

4:20 
L3 

11:20 
0.0 

17:42 
0.8 

22:44 
0.4 

Th'    2 

2:19 
1.2 

8:28 
0.1 

15:05 
LO 

20:28 
0.2 

s 

2 

3:48 
1.4 

10:49 
0.0 

17:10      21.47 
0.8         0.4 

W 

2 

5:21 
L3 

12:12 
0.0 

18:34 
0.9 

23:46 
0.4 

!  F  .    3 

'        3:20 
'         1.3 

9:57 
0.0 

16:25 
0.9 

21:'27 
0.2 

M 

3 

4:50 

!       1-4 

11:55 
—0.1 

18:10      23:01 
0. 8         0. 4 

A 

Th 

3 

6:12 
1.4 

12:51 
—0.1 

19:14 
LO 

•  ■         ■ 

•  ■         • 

,s 

4 

4:20 
1.4 

11:10 
--0.1 

17:80 
0.9 

22:25 
0.3 

s 

Tu 

4 

5:45 
1.5 

12:45 
—0.2 

19:02    .    .    . 
0.9    ..     . 

F 

4 

0:33 
0.3 

6:57 
L4 

13:24 
—0.1 

19:62 
LO 

t  6     5 

i      '        1 

5:15 
1.5 

12:12 
-0.2 

18:30 
0.8 

23:24 
0.3 

;w 

5 

'        0:01 
0.3 

6:34 
1.5 

13:26      19:46 
-0.2         0.9 

S 

5 

1:10 
0.2 

7:36 
L4 

13:60 
—0.1 

20:19 
LI 

:     ;M.   6 

6:05 
1.6 

13:04 
-0.2 

19:22 
0.9 

•  •         • 

•  ■         ■ 

A|Th'    6 

'      j 

0:49 
0.3 

7:18 
1.5 

14:00      20:24 
—0.2         1.0 

o 

s 

6 

1:42 
0.1 

8:12 
1.4 

14:17 
—0.1 

20:42 
LI 

s  Tu    7 

1 

0:15 
0.3 

6:52 
1.6 

13:46 
-0.3 

20:09 
0.9 

'f'    7 

L28 
0.3 

7:55 
L5 

14:28      21K)1 
-0.2         LO 

E 

M 

7 

2:13 
0.0 

8:45 
1.4 

14:46 
—0.1 

21:04 
1.2 

-W     8 

0:58 
0.3 

7:35 
1.6 

14:22 
-0.3 

20:50 
0.9 

o;  s 

1 

8 

2K)1 
0.2 

8:30 
1.5 

14:56      21:30 
—0.2         LO 

Tu 

8 

2:46 
0.0 

9:18 
1.8 

16:10 
0.0 

21:28 
1.2 

O  Th'    9 

1 

1:37 
0.3 

8:12 
L6 

14:55 
—0.3 

21:29 
0.9 

1 

9 

2:32 
0.2 

9:02 
L4 

15:18      21:51 
-0.2         1.1 

W 

9 

3:20 
-0.1 

9:52 
L8 

15:37 
0.0 

21:48 
1.3 

A    F    10 

2:11 
0.8 

8:46 
1.5 

16:25 
—0.3 

22K)8 
1.0 

,M 

10 

3:05 
0.1 

9:31 
1.4 

15:44      22:14 
—0.2         LI 

Th 

10 

4:00 
—0.2 

10:30 
1.1 

16:06 
0.1 

22:17 
L3 

S.ll 

2:46 
0.3 

9:17 
L5 

15:50 
-0.3 

22:36 
1.0 

E   Til  11 

1 

3:89 
0.1 

10:02 
L3 

16:12      22:35 
—0.1         LI 

F 

11 

4:44 
—0.2 

11:10 
LO 

16:39 
0.1 

22:62 
1.4 

S    12 

3:'20 
0.3 

9:46 
1.4 

16:16 
-0.2 

23:00 
LO 

iW   12 

1 

4:19 
0.0 

10:38 
L2 

16:44      23:00 
0.0         L2 

S 

12 

6:32 
-0.2 

12.-00 
0.8 

17:17 
0.2 

23:38 
1.4 

[  M  .  13  ' 

1      ; 

3:67 
0.3 

10:15 
1.8 

16:45 
—0.2 

28:26 
LO 

Th 

13 

5:05 
0.0 

11:18 
1.1 

17:16      23:81 
0.1         1.2 

s 

13 

6:30 
—0.1 

18K)5 
0.7 

18:03 
0.2 

»         •         ■ 
«         •         • 

;  Tu  14 

.        ,        1 

4:39 
0.2 

10:50 
L2 

17:20 
-0.1 

23:57 
LO 

F 

14 

6:55 
0.0 

12:07 
0.9 

17:51    .    .    . 
0.1    ..    . 

S 

M 

14 

0:33 
1.4 

7:42 
-0.1 

14:39 
0.7 

19:02 
0.3 

E  W   15 

1 

5:27 
0.2 

11:35 
1.0 

17:56 
0.0 

•  •         « 

•  •         • 

C 

S 

15 

0:10 
L3 

6:52 
0.0 

18:14      18:35 
0.8         0.2 

Tu 

15 

1:63 
L4 

9H)6 
0.0 

16K)6 
0.7 

20:20 
0.3 

iTh  16 

0:30 
1.1 

6:23 
0.2 

12:28 
0.9 

18:35 
0.1 

s 

16 

1:08 
1.3 

8:03 
0.0 

14:6U      19:28 
0.7         0.3 

W 

16 

3:29 
1.4 

10:26 
0.0 

17:12 
0.8 

21:60 
0.3 

t    F    17 

1:08 
LI 

7.-25 
0.2 

13:40 
0.8 

19:20 
0.2 

M 

17 

2:20 
L4 

9:'26 
0.0 

16:31      20:35 
0.7         0.3 

Th 

17 

4:61 
1.4 

11:31 
—0.1 

18:01 
0.9 

23:06 
0.2 

•       S    18 

2:00 

1.2 

8:33 
0.1 

15:17 
0.7 

20:10 
0.2 

N 

Tu 

18 

3:40 
L4 

10:50 
—0.1 

17:43      21:50 
0.7         0.3 

P 

F 

18 

6:57 
1.5 

12:24 
-0.1 

18:43 
LO 

■  «         • 

■  •         • 

S    19 

*            1 

3:01 
1.3 

9:52 
0.0 

16:50 
0.7 

21:10 
0.3 

w 

19 

5:00 
L5 

11:56 
-0.2 

18:35      23:06 
0.8         0.2 

S 

19 

0:10 
0.0 

6:54 
L6 

13:08 
-0.1 

19:23 
L2 

M,20: 

1 

4:09 
L4 

11K)7 
-0.1 

18:02 
0.8 

22:12 
0.2 

t 

Th  20 

6K)4 
.  1.6 

12:49 
—0.3 

19:18    .    .     . 
0.9    ..     . 

• 

s 

20 

1:04 
-0.2 

7:45 
L6 

18:50 
—0.2 

20:02 
1.8 

Tu  21- 

1 

5:12 
1.6 

12:12 
—0.3 

18:50 
0.8 

23:15 
0.2 

p 

F 

21 

0:11 
0.1 

7:01 
L7 

18:34       19:57 
—0.8         LI 

E 

M 

21 

1:54 
—0.3 

8:88 
1.5 

14:27 
—0.1 

20:39 
1.4 

N    W   22; 

6:11 
1.7 

13:05 
—0.4 

19:40 
0.9 

•  •         ■ 

•  •        • 

• 

S 

22 

1:10 
-0.1 

7:52 
1.7 

14:14      20-.S3 
-0.8         1.2 

Tu 

22 

2:41 
—0.4 

9:20 
1.5 

15:04 
-0.1 

21:17 
L5 

Th  23 

1 

0:15 
0.1 

7:05 
1.8 

13.52 
-0.5 

•20:25 
LO 

1 

23 

2:02 
-0.2 

8:42 
1.7 

14:55      21:10 
-0.3         1.3 

W 

23 

3:30 
—0.4 

10:05 
1.3 

15:38 
0.0 

21:57 
L5 

P    F   24 

1:12 
0.0 

7:57 

1.8 

14:39 
-0.5 

21:04 
LO 

E 

M 

24 

2:62 
-0.2 

9:30 
1.6 

15:33      21:49 
—0.2         1.4 

Th 

24 

4:15 
-0.3 

10:52 
1.2 

16:10 
0.0 

22:40 
L5 

S  ,25 

1 

2:06 
0.0 

8:48 
1.8 

15:19 
—0.4 

21:43 
1.1 

Tu 

25 

3:41 
-0.2 

10:17 
1.5 

18:10      22:30 
—0.2         1.4 

F 

25 

5:04 
—0.3 

11:43 
LO 

16:47 
0.1 

23:25 
1.4 

S|26 

3:00 
-0.1 

9:37 
1.7 

15:58 
—0.1 

22:-22 
1.2 

^y 

26 

4:31 
—0.2 

11:05 
1.3 

16:49      23:13 
—0.1         1.4 

S 

26 

5:57 
—0.2 

12:41 
0.9 

17:30 
0.2 

•  •         » 

•  •         • 

M   27 

1 

3:52 
—0.1 

10:28 
1.6 

16:40 
—0.3 

23:04 
1.3 

;Th 

27 

5:24 
—0.2 

12:00 
1.1 

17:27    .    .     . 
0.0    ..     . 

S 

S    27 

0:16 
1.4 

6:54 
-0.1 

18:60 
0.8 

18:20 
0.3 

E  Tu;28 

1 

4:47 
—0.1 

11:21 
L4 

17r22 
-0.2 

23:51 
1.3 

F 

28 

0:02 
1.4 

6:22 
—0.1 

13:00       18:09 
LO         0.2 

D 

M   28 

1:17 
L3 

8K)2 
0.0 

15:04 
0.8 

19:25  1 

0.4  1 

1       W  29 

1     1 

5:46 
-0.1 

12:17 
1.2 

18:05 
0.0 

■         ■         • 
•         •         • 

5    S 

29 

0:58 
L4 

7:29 
0.0 

14:13      18:5.> 
0.8         0.3 

Tu  29 

2:31 
L2 

9:18 
0.1 

16:14 
0.8 

20:55 
0.5 

1 
1 
1 

Thi30 

0:41 
1.3 

6:48 
0.0 

13:20 
1.0 

18:50 
0.1 

s 

30 

2:02 
L3 

8:48 
0.0 

15:35      20:00 
0.8         0.4 

A 

W  30 

3:44 
1.1 

10:25 
0.1 

17:08 
0.9 

22:21 
0.5 

D 

F 

31 

4 

1:39 
1.3 

8:01 
0.0 

14:40 
0.9 

19:42 
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s 

M 

31 
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L3 
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KEY  WEST  (Fort  Taylor),  FLORIDA,  1903. 


OCTOBER. 

NOVEMBER. 

DECEMBER.                              1 

a 

8 

Day of— 

1 

Time  and  Height  of  High  and 
Low  Water. 

i 

Day  of— 

Time  and  Ueiflrht  of  High  and 
Low  Water. 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Th 

Mo. 

1 

W. 

Mo. 

1 

Tu 

Mo. 
1 

4:48 
1.1 

11:20 
0.1 

17:56 
1.0 

23:23 
0.4 

£ 

S 

5:58      11:39 
1.0        0.1 

18:11 
1.2 

•  •         • 

•  a           • 

6:20 
LO 

11:20 
0.2 

17:65 
1.4 

■          *         • 
•          •          • 

F 

2 

5:44 
1.2 

12K)1 
0.1 

18:32 
1.0 

•  •        ■ 

•  ■         ■ 

M 

2 

0:09       6:45 
0.0        1.1 

12:17 
0.1 

18:41 
1.8 

W 

2 

0:27 
-0.2 

7:12 
LO 

12KX> 
0.2 

18:31 
1.5 

S 

3 

0:07 
0.3 

6:80 
1.2 

12:34 
0.0 

19KM 
1.1 

Tu 

3 

0:49       7:30 
—0.1         1.1 

12:50 
0.2 

19:10 
1.4 

Th 

3 

1:12 
-0.4 

7:59 
1.0 

12:40 
0.2 

19:10 
1.7 

s 

4 

0:44 
0.1 

7:12 
1.2 

13:08 
0.0 

19:80 
1.2 

o 

W 

4 

1:29       8:12 
-0.3        1.1 

18:30 
0.1 

19:40 
1.5 

G 

F 

4 

1:58 
-0.5 

8:41 
1.0 

13:20 
0.1 

1»:S0 
1.8 

E 

M 

5 

1-16 
0.0 

7:50 
1.2 

13:38 
0.0 

19:58 
1.2 

Th 

5 

2:09       8:54 
—0.4        1.1 

18:52 
0.1 

20:08 
1.6 

N 

S 

5 

2:42 
—0.6 

9:24 
1.0 

14:04 
0.1 

20:34 
1.8 

o 

Tu 

6 

150 
-0.1 

8-27 
1.3 

14:05 
0.0 

20:19 
1.8 

F 

6 

2:50       9:84 
-0.5        1.0 

14:28 
0.1 

20:47 
1.7 

s 

6 

8:28 
-0.6 

10K)6 
LO 

14:50 
0.1 

21:20 

1.8 

W 

7 

2:25 
-0.3 

9:05 
1.2 

14:80 
0.1 

20:42 
1.4 

S 

7 

8:84     10:17 
-0.5        1.0 

15:05 
0.1 

21:28 
L7 

P 

M 

7 

4:12 
—0.6 

10:52 
LO 

15:40 
0.1 

22ao 

1.7 

Th    8 

1 

302 
-0.3 

9:42 
1.1 

15:01 
0.1 

21:13 
1.5 

N 

s 

8 

4:20     IIKIB 
—0.5        0.9 

15:49 
0.2 

22:14 
L6 

Tu 

8 

5.-00 
—0.4 

11:37 
1.0 

16:84 
0.1 

23:17 
1.6 

F     9 

1 

3:44 
—0.4 

10:24 
1.0 

15:81 
0.1 

21:47 
1.5 

M 

9 

5:11     11:55 
-0.4        0.9 

16:40 
0.2 

23:08 
L5 

W 

9 

5:48 
—0.3 

12:28 
LO 

17:87 
0.2 

.     . 

S 

10 

4-28 
-0.4 

11;07 
0.9 

16.08 
0.1 

22:28 
1.5 

P 

Tu 

10 

6:06      12:55 
-0.3        0.9 

17:89 
0.2 

•  •        • 

•  •        • 

Th 

10 

0:12 
1.4 

6:40 
-0.1 

18:20 
LO 

18>50 
0.2 

s 

11 

520 
—0.3 

12.00 
0.8 

16-52 
0.2 

23:16 
1.5 

c 

W 

11 

0:15       7:05 
1.4     -0.1 

18:59 
0.9 

18:51 
0.8 

$ 

F 

11 

1:27 
L2 

7:86 
0.0 

14:20 
LI 

20:10 
0.1 

N 

M 

12 

6:18 
-0.2 

18:05 
0.8 

17:45 
0.2 

■         •         ■ 

Th 

12 

1:40       8:10 
L8        0.0 

15KK) 
1.0 

20:20 
0.8 

S 

12 

2:49 
1.0 

8:85 
0.1 

15:19 
L2 

21-iri 
0.1 

c 

Tu 

13 

0:15 
1.4 

7  25 
-0.1 

14-25 
0.8 

18:51 
0.3 

F 

13 

8K)8       9:16 
1.2        0.1 

15:58 
LO 

21:43 
0.1 

s 

18 

4:10 
LO 

9:85 
0.2 

16:17 
LS 

22:Ji0 
0.0 

W 

14 

1-44 
1.3 

8:41 
0.0 

15-37 
0.8 

20:'20 
0.3 

E 

S 

14 

4:27     10:18 
1.1        0.1 

16:49 
L2 

22:58 
0.0 

M 

14 

5:22 
1.0 

10:86 
0.2 

17:11 
L5 

23-S6 

— a2 

Th 

15 

3  21 
1.3 

9:55 
0.0 

16:35 
0.9 

21:49 
0.2 

s 

15 

5:86      11:14 
1.2        0.1 

17:38 
L4 

•  •        • 

•  •        • 

Tu 

15 

6:20 
1.0 

11:24 
0.2 

18A1 
L6 

•           •         • 

p 

F 

16 

4:43 
1.3 

1058 
0.0 

17-25 
1.0 

23:02 
0.1 

M 

16 

0K)1       6:36 
-0.2        1.2 

12:01 
0.2 

18:24 
L5 

W 

16 

0:51 
-0.8 

7:14 
LO 

12:12 
0.2 

18:50 
1.6 

S 

17 

5:48 
1.3 

11-52 
0.0 

18.09 
1.2 

•         ■         • 
■         ■         • 

Tu 

17 

0:56       7:30 
—0.3        1.1 

12:42 
0.2 

19:08 
1.6 

Th 

17 

1:40 
-0.4 

8:04 
0.9 

12:55 
0.2 

19:32 
1.7 

E 

s 

18 

0:05 
—0.1 

6:45 
1.8 

12-39 
0.0 

18-50 
1.4 

• 

W 

18 

1:45       8:18 
—0. 4        1.1 

13.-20 
0.2 

19:49 
1.7 

? 

F 

18 

2:22 
-0.4 

8:50 
0.9 

13:87 
0.2 

20:15 
1.7 

M 

19 

100 
—0.3 

7-38 
1.3 

13.19 
0.0 

19:31 
1.5 

Th 

19 

2:80       9:03 
—0. 4        1.1 

13:58 
0.2 

20.-29 
1.7 

S 

19 

SKX) 
-0.4 

9:82 
0.9 

14:15 
0.8 

20:53 
1.6 

• 

Tu 

20 

1:49 
-0.4 

826 
1.3 

13-54 
0.0 

20:12 
1.6 

F 

20 

8:10       9:50 
—0.4        1.0 

14:88 
0.2 

21:09 
1.6 

s 

20 

8:86 
-0.4 

10:14 
0.9 

14:54 
0.8 

21:30 
L5 

W 

21 

2.35 
-0.4 

9.11 
1.3 

14:28 
0.1 

20:50 
1.6 

S 

s 

21 

8:54      10:84 
-0.4        1.0 

15:10 
0.2 

21:47 
L6 

M 

21 

4:10 
—0.8 

10:55 
LO 

15:81 
0.8 

22:02 
1.4 

Th 

22 

318 
—0.4 

9:59 
1.2 

15:02 
0.1 

21:30 
1.6 

s 

22 

4.-28      11:16 
-0.8        0.9 

15:50 
0.3 

22:24 
L5 

Tu 

22 

4:39 
—0.2 

11:80 
LO 

16:10 
0.3 

22:35 
1.3 

F 

23 

4:02 
—0.4 

10:42 
1.0 

15:37 
0.2 

22K)9 
1.6 

M 

23 

5:05      12.00 
-0.2        0.9 

16:31 
0.3 

23.-04 
1.8 

A 

W 

23 

5:09 
—0.2 

12:02 
LO 

16:54 
0.8 

23:09 
1.2 

S 

24 

4:45 
—0.3 

11-30 
1.0 

16:15 
0.2 

22:50 

1.5 

Tu 

24 

5:45      12:49 
—0.1        0.9 

17:20 
0.4 

23:44 
1.2 

Th 

24 

5:41 
—0.1 

12:40 
LO 

17:44 
0.4 

23:52 
1.0 

S 

S 

25 

6:31 
—0.2 

12:22 
0,9 

16:58 
0.3 

28:37 
1.3 

A 

W 

25 

6:25      13:38 
-0.1        0.9 

18:20 
0.4 

•  •         • 

•  •         « 

F 

25 

6:20 
0.0 

13:21 
LO 

18:40 
0.3 

•  •          • 

•  •          • 

M 

26 

6:20 
-0.1 

18:22 
0.8 

17:49 
0.4 

■        •        • 
•        •        • 

D 

Th 

26 

0:87       7:09 
1.0        0.0 

14:27 
0.9 

19:30 
0.5 

E 

S 

26 

0:48 
0.9 

7:02 
0.1 

14:01 
LO 

19:46 
0.8 

Tu 

1 

27 

030 
1.2 

7:14 
0.0 

14:27 
0.8 

18:53 
0.4 

F 

27 

1:46       7:59 
1.0        0.1 

15:17 
1.0 

20:43 
0.4 

s 

27 

1:58 
0.8 

7:49 
0.2 

14:45 
LI 

20:52 
0.2 

J   W'28 

1:87 
1.1 

8:14 
0.1 

15r:28 
0.9 

20:20 
0.5 

S 

28 

8:08       8:52 
0.9         0.2 

16K)0 
1.0 

21:48 
0.3 

M 

28 

8:26 
0.8 

8:38 
0.2 

15:85 
L2 

22:00 
0.1 

1 

Th  29 

255 
1.0 

9:12 
0.1 

16:20 
0.9 

21:38 
0.4 

E 

S 

29 

4:20       9:46 
0. 9         0. 2 

16:41 
1.1 

22:45 
0.2 

Tu 

29 

4:49 
0.8 

9:80 
0.3 

16.-25 
L8 

28.<» 
-4).l 

F 

30 

4:05 
1.0 

10:09 
0.1 

17:04 
1.0 

22:40 
0.3 

M 

30 

5:24      10:85 
0. 9         0. 3 

17:23 
1.3 

23:37 
0.0 

W 

30 

5:59 
0.8 

10:24 
0.3 

17:16 
1.5 

■        •         • 

S 

31 

5:05 
1.0 

10:55 
0.2 

17:40 
1.1 

23.30 
0.2 

Th 

31 

0K» 
.  —0.2 

6:57 
0.8 

11:18 
0.2 

18:02 

1.6 
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JANUARY. 

Day of— 

Time  and  Heieht  of  Hi| 
Low  Water. 

jrhand 

\V. 

Th 

Mo. 

1 

11:47 
—0.1 

19:38 
1.1 

•  ■        * 

•  •        • 

■        •        • 

1 

F 

2 

12:18 
0.0 

]9;M 
1.0 

•        •        • 
■        ft        • 

•  •        • 

•  •        • 

8 

3 

2.-00 
0.6 

5:22 
0.8 

12  50 
0.1 

20.05 
1  0 

S 

4 

2:28 
0.6 

6:54 
0.7 

13  30 
0  2 

20  22 
0  9 

E 

M 

5 

8:00 
0.5 

8:84 
0.6 

14.12 
0.4 

20:45 
0.9 

J/ 

Tu 

6 

3:40 
0.8 

9:50 
0.7 

15  09 
0.5 

21  10 
0.9 

W 

7 

4:28 
0.2 

11:30 
0.7 

16:16 
0  6 

21.34 
1.0 

Th 

8 

5:20 
0.0 

22.00 
1.0 

•         •        • 

F 

S 

9 
10 

6:12 
-0.1 

7:08 
-0.2 

22:40 
1.0 

•        «         t 

23:20 

1.1 

N 
P 

M 

11 
12 

8:08 
-0.8 

8:66 
-0.4 

16.85 
1.1 

■         ■        • 

17:16 
1.1 

t         t         ■ 

•        ■         > 

0 

Tu 
W 

Th 

13 
14 
15 

9:48 
-0.3 

10:40 
-0.2 

0:10 
0.7 

17:48 
1.1 

«         ■         • 

18:25 
1.1 

•         «         ■ 

3.43 
0.9 

11:28 
—0.1 

18  64 
1.1 

F 

16 

1:00 
0.6 

601 
0.8 

1214 
0.0 

19-25 
1.0 

E 

S 

17 

1:47 
0.6 

6.28 
0.7 

12.57 
0.2 

19.55 
1.0 

H 

18 

2:81 
0.5 

8:00 
0.6 

13:48 
0.4 

20.17 
0.9 

M 

19 

8:14 
0.4 

9:29 
0.6 

14:47 
0.5 

20-43 
0.9 

(C 

Tu 

20 

4:05 
0.8 

11:10 
0.6 

15:43 
0.5 

2110 
0.9 

W 

21 

4:55 
0.2 

21:14 
0.9 

•  •         > 

•  •         • 

Th 
F 

22 
23 

5:42 
0.1 

6:28 
0.0 

21:16 
0.9 

•          r           ■ 

16.18 
0.9 

•          ■          ■ 

s 

S 

M 
Tu 

24 
25 
26 
27 

7:10 
0.0 

7:50 
-0.1 

8:26 
-0.1 

9K)6 
—0.2 

16:57 
1.0 

•          •          • 

A 

17:26 

1.0 

/ 

17:44 
1.0 

•          ■          • 

17:64 
1.0 

•  •          • 

•  •          • 

• 

W 

28 

9:43 
—0.2 

18:03 
1.0 

23:80 
0.8 

a            •            • 
•            •             • 

Th 

29 

2K)0 
0.9 

10:22 
-0.1 

18:10 
1.0 

23:50 
0.7 

F 

30 

8:15 
0.9 

11:02 
0.0 

18:28 
1.0 

•         •         ■ 
«         •         • 

1 

S 

31 

0:13 
0.6 

4:40 
0.8 

11:42 
0.1 

18:46 
0.9 

• 

s 
5 

Day of— 

\V. 

Mo. 

E 

S 

1 

M 

2 

Tu 

3 

W 

4 

D 

Th 

5 

F 

6 

N 

S 

7 

s 

8 

M 

9 

P 

Tu 

10 

o 

W 

11 

Th 

12 

F 

13 

E 

S 

14 

s 

15 

M 

16 

Tu 

17 

W 

18 

(C 

Th 

19 

F 

20 

s 

S 

21 

A 

S 

22 

M 

23 

Tu 

24 

W 

25 

Th 

26 

• 

F 

27 

E 

S 

28 

FEBRUARY. 


Time  and  Height  of  High  and 
ILiOw  water. 


0:45  5:55  12:22      19:0.=\ 

0.5  0.8  0.2         0.9 

1:18  7:12  13:12       19:27 

0.4  0.8  0.4         0.9 

2.00  8:28  14:00      19:50 

0.3  0.8  0.5         0.9 

2:54  9:45  14:55      20:10 

0.2  0.8  0.6         0.9 

3:50  20:38 

0.0  1.0 

4:49  2116 

^0.1  1.0 

5:52  22:04 

-0.2  1.0 

6:55  23:08 

—0.2  1.1 

7:55 

-0.3 

0-25  8:50  1648      21:48 

1.0  —0.2  1.0         0.7 

1:50  9:50  17:15      22:38 

1.0  —0.2  0.9         0.6 

3K)8  10-33  17:40      23:28 

0  9  —0.1  0.9         0.6 

4.22  11:20  18:05    .    .    . 

0.9  0.1  0.9    ..    . 

0.13  5.40  12:03      18:32 

0.6  0.8  0.2         0.9 

0:53  6  48  12:48      19:02 

0.5  0.8  0.4         0.8 

1:82  7:63  13:40      19:28 

0.4  0.7  0.6         0.8 

2:19  9:00  14:82      19:48 

0.8  0.7  0.6         0.8 

3  09  19-58 

0.2  0.8 

8.59  2005 

0.2  0.8 

4-51  20-28 

0.1  0.8 

5-42  15:18 

0.1  0.9 

6:80  15:48 

0.0  0.9 

7:18  16:00 

0.0  0.9 

8:06  16:18 

—0.1  0.9 

8:48  16:28 

0.0  0.9  .    .    .    •    .    . 

1:48  9:30  16:45      22.-28 

0.8  0.0  0.8         0.6 

3:02  10:15  17:06      22:55 

0.9  0.1  0.8         0.6 

4:07  10:54  17:25      23:25 

0.9  0.2  0.8         0.5 


MARCH. 


s  'Day of— 


:s    W.  Mo 


1 

M 

Tu 

W 

Th 

D 

F 

N 

S 

s 

M 

P 

Tu 

W 

Th 

E 

o 

F 

S 

§ 

M 

Tu 

W 

Th 

S 

F 

S 

A 

s 

M 

Tu 

W 

Th 

E 

F 

• 

S 

S 

M 

Tu 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  helKhtof  High  and 
Low  Water. 


5:07  11:88  17:47      28:60 

0.9  0.3  0.8         0.4 

6:07  12:25  18.-07    .    .    . 

0.9  0.4  0.8    ..     . 

0:-27  7:15  13:08      18:30 

0.2  0.9  0.6         0.8 

1:17  8:26  18:58      18:52 

0.1  0.8  0.6         0.9 

2:13  19:20 

0.0  0.9 - 

8:16  20:00 

—0.1  0.9 

4.'23  20:60 

—0.1  1.0 

5:30  22:06 

—0.2  0.9 

6:40  28:43 

—0.1  0.9 

7:42  15:20  20:24    .    .    . 

0.0  0.8  0.6    ..    . 

1:17  8:41  15:50      21:15 

0.9  0.0  0.8         0.6 

2:37  9:84  16:14      22:00 

0.9  0.1  0.8         0.6 

3:42  10:23  16:42      22:40 

0.9  0.2  0.8         0.5 

4:40  11:12  17:15      23:14 

0.9  0.3  0.8         0.4 

6:88  12H)0  17:36      23:63 

0.9  0.4  0.8         0.3 

6:37  12:50  18K»    .    .    . 

0.8  0.5  0.8    ..    . 

0:87  7:38  13:44      18:10 

0.2  0.8  0.6         0.8 

1:20  8:40  14:37      18:22 

0.2  0.8  0.6         0.8 

2:05  9:48 

0.2  0.8 

2:50  11K» 

0.2  0.8 

3:40  12:07  ...... 

0.1  0.8 

4:50  13:02 

0.1  0.8 

6:41  13:43 

0.2  0.8 

6:40  14:13  20:16    .    .    . 

0.2  0.8  0.6    ..    . 

0:14  7:34  14:42      20:41 

0.8  0.2  0.8         0.6 

1:34  8:25  15:05      21:05 

0.8  0.2  0.8         0.6 

2:37  9:16  15:28      21:30 

0.8  0.2  0.7         0.5 

3:28  10:06  15:50      21:64 

0.9  0.3  0.7         0.4 

4:28  10:55  16:12      22:28 

1.0  0.4  0.7         0.2 

6:24  11:45  16:38      23:07 

1.0  0.5  0.8         0.0 

6:24  12:38  16:59      23:53 

1.0  0.6  0.8         0.0 


The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
A  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Central  Standard,  90th  meridian  W.:  0<>  is  midnight,  12i>  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:42  is  3:42 
p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  Mean  Daily  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast 
and  Geodetic  Survey  Charts  for  this  region,  and  which  is  0.6  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon:  }),  Ist  quar.:  Q,  full  moon,  ^,  3d  quar.;  E,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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APRIL. 


c 
g 


Day of — 


W. 


W 
Th 


N!  F 


J 


Mo. 


1 
2 
3 
4 
5 
6 
7 


S 

M 
Tu. 
W:    8 

K  Th    9 
i  F    10 . 

:!  S    11 

S    12  j 

M   13 

Tu  14 

W  15 

S  Th  16 
F    17 
S    18 
19 
20 
Tu;  21 

I  W  22 

I       I 

,     !Thi23 
F   24 


M 


S 


25 
26 


M  27 


Tu 


28 


N 

P 


W  29 


Th 


30 


Time  aud  Height  of  High  and 
Low  Water. 


7:27 
1.0 

0:45 
-0.1 

1:40 
—0.1 

2:43 
—0.1 

3:52 
0.0 

5:08 
0.1 

6:18 
0.2 

0:45 
0.8 

1:55 

0.8 

2:57 
0.9 

4:00 
0.9 

4:56 
0.9 

5:48 
0.9 

6:40 
0.9 

7:32 
0.9 

0:22 
0.0 

1:03 
0.1 

1:44 
0.1 

2:34 
0.1 

8:31 
0.2 

4:40 
0.2 

5:52 
0.3 

0:37 
0.7 

1:44 
0.8 

2:47 
0.9 

3:46 
1.0 

4:42 
1.1 

5:40 
1.1 

6:34 
1.1 

7:31 
1.1 


13:33  17:28    .    .    . 

0.6  0.9    ..    . 

K:30  14:24      17:57 

1.0  0.7          0.9 

9:37 

0.9 

10:45 

0.9 

11:48  17:33      20:56 

0.9  0.7          0.8 

12:42  18:31       22:54 

0.8  0.6          0.8 

13:25  19:22    .    .     . 

0.8  0.6    ..     . 

7:27  14:00      20:07 

0.2  n.7          0.6 

8:29  14:42      20:43 

0.3  0.7          0.4 

9:30  15:10      21:15 

0.4  0.7          0.3 

10:27  15:26      21:52 

0.5  0.7          0.2 

11:14  15:44      22:30 

0.6  0.7          0.1 

12:04  16:07      23:07 

0.6  0.8          0.1 

12:54  16:01      23:45 

0.6  0.8          0.1 

13:50  16:80    .    .    . 

0.7  0.8    ..    . 

o::bD  •>.... 

0.9 

9:16 

0.9 

10:06 

0.9 

10:52  18:02      21:14 

0.9  0.7          0.8 

11:37  18:28      22:22 

0.9  0.6          0.7 

12:15  18:50      23:23 

0.8  0.6          0.7 

12:47  19:10    .    .    . 

0.8  0.6    ..    . 

6:56  13:15      19:86 

0.3  0.8          0.4 

8:a5  13:43      20:01 

0.4  0.7          0.3 

9:07  14:06      20:87 

0.5  0.7          0.1 

10:09  14:28      21:17 

0.6  0.8         0.0 

11:02  14:50      22:00 

0.6  0.8      —0.1 

11:47  15:15      22:44 

0.6  0.9      —0.2 

12:40  15:48      23:32 

0.7  0.9      —0.2 

13:40  16:24    .    .    . 

0.7  -0.9    ..    . 


MAY. 


Day  of— 


W.  Mo 


F'    1 


S 
1\  M 


2 
3 

4 


Tu 

6 

W     6 

E 

Th|    7 

1 
fI    8 

S      9 

S    10 

o 

M  11 

Tu  12 

VV  13 

s 

Th  14 

F    15 

A 

S    16 

S  il7 

M   18 

c 

Tu  19 

W  20 

E 

Th  21 

F 

22 

S 

23 

§ 

24 

M    25 

• 

Tu!26 

W  27 

N 

P 

Th'28 

1 

F  |29 

S. 

30 

s 

31 

Time  and  Heisht  of  High  aitd 
Low  Water. 


0:20  8:20 

—0.2  1.1 

1:07  9:12 

—0.1  1.0 

2:06  lOHM  16:34      19:37 

0.0  0.9  0.6         0.7 

3:12  10:48  17:23      21:45 

0.1  0.9  0.6          0.7 

4:27  11:30  18:02      23:42 

0.3  0.8  0.6          0.7 

5:43  12:02  18:38    .    .    . 

0.4  0.8  0.5    ..    . 

0:67  7:12  VIM      19.21 

0.8  0.5  0.7          0.3 

2:12  8:19  13:10      20:01 

0.8  0.6  0.7          0.2 

3:18  9:13  13:20      20:38 

0.9  0.6  0.7          0.1 

4:16  10:23  13:26      21:15 

0.9  0.6  0.8          0.0 

5:07  11:23  13:32      21:49 

1.0  0.7  0.8          0.0 

5:54  22:20 

1.0  0.0 

6:38  22:55 

1.0  —0.1 

7:18  23:82 

1.0  —0.1 

7:57 

1.0 

0:05  8:34 

0.0  1.0 

0:47  9:10 

0.0  1.0 

1:33  9:44  17:08      10:30 

0.1  1.0  0.6          0.7 

2:82  10:16  17:17      21:42 

0.2  0.9  0.6          0.7 

3:88  10:42  17:36      28:31 

0.3  0.9  0.5          0.6 

5:00  11:16  '  18:06    .     .    . 

0.5  0.8  0.4    ..     . 

0:45  6:33  11:46      18:45 

0.7  0.5  0.8          0.2 

1:41  7:42  12:05      19:20 

0.8  0.6  0.8          0.0 

2:46  8:47  12:26      20:01 

0.9  0.6  0.8       -0.1 

3:47  9:50  12:52      20:44 

1.0  0.7  0.9      —0.2 

4:42  10:55  13:38      21:30 

1.1  0.8  1.0      —0.3 

ii\xt  22:18 

1.2  —0.3 

6:30  23:10 

1.2  —0.3 

7:18 

1.1 

0:00  8:07  14:83      17:00 

—0.2  1.1  0.7          0.9 

0:52  8:47  15:20      18:28 

—0.1  1.0  0.6          0.8 


JUNE. 


c  I  Day  of— 


S  '  W.  Mo, 

m!  1 

^  Tu    2 


W, 
!Th 

I  F' 

S 

* 

§ 
M 

Tu 


'    3 

4 


5 
6 
7 

8 
9 


s   W   10 

!Th  11 

I 

F.12 
S  1 13 
'  6  14 
Lm  15 
iTu  16 
W,17 
CjTh  18 
I  F  19 
I  S  ,20 


M 


N 


1 


21 
22 


Tu  23 


W 
Th 


F  !26 
S  27 
S    28 


£ 


Tu 


29 
30 


Time  and  Heif  ht  of  High  and 
Low  Water. 


24 


9^;  I 


1:51 
0.1 

2:50 
0.2 

4:12 
0.4 

0:08 
0.6 

1:47 
0.7 


0:30 
0.7 

10:48 
0.9 

11^27 
1.0 

12:10 
1.0 

4:55 
1.1 

5:42 
l.I 

6:25 
1.1 

7:03 
1.1 

7:41 
1.0 

0:46 
0.0 

1:37 
0.2 


9:29 
0.9 

10H)2 
0.9 

10:30 
0.8 

5:32 
0.5 

6:48 
0.6 


16:14 
0.6 

16:52 
0.5 

17:83 
0.4 

11:09 
0.8 

11:28 
0.8 


5:45 
0.6 

19:00 


10:30 
0.9 


-^.1 


19:48 
—0.2 


20:40 


—0.3 
21:28 


-0.4 
22:18 


—0.4 
23K)8 


-0.3 

13K)7 
0.7 

13:57 
0.6 

8:12 
1.0 

8:43 
0.9 


16:04 
0.9 

17:28 
0.8 

14:47 
0.7 

15r25 
0.5 


20:23 
0.7 

22:27 
0.6 


0.3 
0.1 


3:10 

19:46   .    .    . 

0.8 

0.0   ..    . 

4:14 

20:22   .    . 

09 

0.0   .    . 

5K)9 
1.0 

5:47 

20:58   .    . 
-0.1    .    . 

21:29   .    .    . 

1.0 

—0.1    .    .    . 

6:18 

22:00   .    . 

1.0 

—0.1   .    . 

6:45 
1.0 

22:34    .    .    . 
—0.1    .     . 

7:08 
1.0 

23:15   .    .    . 
—0.1    .    .    . 

7:87 
1.0 

23:52   .    .    . 
0.0    ..    . 

8:08 

1.0 

0:25 
0.0 

8:30 
1.0 

0.6 

18:0s< 
0  7 

1:12 
0.1 

8:55 
1.0 

15:47 
0.6 

19:32 
0-7 

2:02 
0.3 

9:15 
0.9 

16:11 
0.5 

21:4-2 

li,6 

3:04 
0.5 

9:40 
0.9 

16:47 
0.3 

2S:00 
0.6 

4.-25 
0.6 

10:08 
0.9 

17:"28 
0.2 

«                  «                   a 
«                  ■•                    * 

18:13 
0.0 


23:^lJ^ 
-0.2 


19:0»S 
O.S 

•20:55 
0.6 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  con.secutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Central  Standard,  90th  meridian  W^.;  Oi>  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  time»  after  noon;  for  instance,  15:42  is  3:42  p.  m. 
The  heights,  in  feet  and  tenths,  are  reckoned  from  Mean  Daily  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and 
Geodetic  Survey  Charts  for  this  region,  and  which  Is  0.6  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon :  #,  new  moon ;  ]),  Ist  quar. ;  O.  full  moon  ;  ([,  3d  quar. ;  E,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  pedigree. 
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:                                JULY. 

Time  and  Bel^t  of  Hi( 

2-^5 
6.9 
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The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day;  i 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  Is  Central  Standard,  90th  meridian  W.;  0^  is  midnight,  12^  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  afternoon;  for  instance,  15:42  is  3:42 
p.  m.  The  heights,  In  feet  and  tenths,  are  reckoned  from  Mean  Daily  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast 
and  Geodetic  Survey  Charts  for  this  region,  and  which  is  0.6  foot  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon;  #,  new  moon;  }),  Ist  quar.;  Q,  full  moon;  (£,  Sd  quar.;  £.  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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a  comparison  of  consecutive  heights  will  Indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Mean  Local  Civil  for  the  meridian  58°  22'  W.;  0>>  is  midnight,  ]2>>  is  noon;  all  hours  less  than  12  are  In  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the 
datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  1.7  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  "]),  1st  quar.;  Q,  full  moon;  (^,  3d  quar.;  £,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Mean  Local  Civil  for  the  meridian  58°  22'  W.;  0»«  is  midnight,  12»'  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:42  is  3:42  p.  m.    The  heights,  in  feet  and  tenths,  are  reclconed  from  the  Harmonic  Tide  Plane,  which  Is  approximately  the 
j  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  Is  1.7  feet  below  mean  sea  level. 

'        Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }),  1st  quar.:  Oi  'u^l  moon;  (J,  3d  quar.:  E,  moon  on  the 
I  equator;  N,  8,  moon  farthest  north  or  south  of  the  equator;  A,  P,  mron  in  apogee  or  perigee. 
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The  tides  are  placed  in  the  order  of  occafrmce,  with  their  timee  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Mean  Local  Civil  for  the  meridian  58°  22^  W.;  0^  is  midnight,  Vl^  is  noon;  all  houn  lem  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:42  is  8:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the 
datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  1.7  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }),  Istquar.;  Q,  full  moon;  (^,  8d  quar.;  E,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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Time  and  HeUht  of  High  and 
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6:17 
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1:39 
0.7 
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0.8 

8:S5 
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4:36 
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5:36 
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1:82 
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5.2 

2:40 
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11:55 
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6:34 
0.9 

7-.30 
0.9 

8:21 
0.9 

9:09 
1.0 

9:63 
LO 

10:85 
L2 

11:16 
LS 

11:55 
L5 

6:58 
4.8 

7:46 
4.6 

8:86 
4.6 

9:28 
4.6 

10:20 
4.6 

11:13 
4.6 
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4.7 

6:28 
L2 

7:14 
LI 
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LI 

8:41 
LI 

9:24 
1.1 

10:04 
1.2 

10:47 
L3 

11:30 
L4 
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5.7 
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L4 
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L9 
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L9 

17:86 
1.8 

12:52 
4.9 

13:46 
5.1 

14:85 
5.3 

15:22 
5.6 
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6.7 

16:62 
5.9 

17:37 
6.9 

18:22 
6.9 

12:86 
17 

13:19 
1.8 

14K)8 
2.0 

14:61 
2.1 

15:45 
2,2 

16:47 
2.2 
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2.1 

12:68 
4.9 

13:40 
5.1 

14:25 
5.3 

6.5 

15:52 
5.7 

16:86 
5.9 

17:20 
6.0 

18:08 
6.1 


19:20 
6.7 

20:12 
6.7 

21:08 
6.8 

22KI7 
5.8 

23:06 
5.8 


18:40 
L6 

19:40 
1.4 

20:87 
L2 

21:30 
LO 

22:21 
0.8 

23:10 
0.8 

28:68 
0.9 


19K)9 
6.8 

19:55 
6.6 

20:43 
5.5 

21:33 
5.3 

22:25 
6.2 

23:18 
5.2 


18:40 
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19:32 
L7 

20:24 
L5 
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13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Time  and  Height  of  High  and 
Low  Water. 


0:32 
0.4 

1:26 
0.4 

2:20 
0.5 

8:17 
0.6 

4:15 
0.7 

6:10 
0.8 

6:06 
0.9 

0:42 
6.6 

1:39 
6.4 

2:84 
5.2 

8:25 
6.1 

4:15 
4.9 

6:02 
4.8 

5:48 
4.6 

0:24 
LO 

1:08 

;.o 

1:51 
LO 

2:37 
LI 

8:24 
LI 

4:10 
LI 

4:58 
LI 

5:45 
1,1 

0r25 
5.0 

1:19 
5.0 

2:11 
5.0 

3:05 
5.1 

3:57 
5,1 

4:49 
5,1 

6:40 
5.0 

0:20 
0.2 

1:10 
0.2 


6:50 
5.1 

7:44 
4.9 

8:40 
4.8 

9:89 
4.7 

10:87 

4,8 

11:35 
4.9 

12:80 
6.1 

7K)0 
1.0 

7:49 
1.1 

8:86 
L2 

9:19 
L3 

10:02 
1.4 

10:44 
1.6 

11:22 
L7 

6:33 
4.5 

7:20 
4.5 

8:08 
4.5 

8:58 
4.5 

9:48 
4.6 

10:39 
4.7 

11:30 
4.9 

12:19 
5.1 

6:31 
.  LI 

7:18 
1.2 

8K)2 
1.2 

8:47 
1,3 

9:35 
1.3 

10:20 
1.5 

11:06 
1.6 

6:3-2 
4.9 

7:27 
4.8 


12:17 
L6 

13:06 
L8 

14:02 
L9 

15K)6 
1.9 

16:16 
L9 

17:22 
L7 

18:26 
1.6 

18:20 
5.4 

14:10 
5.6 

14:56 
5.8 

15:41 
6.0 

16:25 
6.1 

17:10 
6.1 

17:52 
6.0 

12:02 
1.9 

12:41 
2.0 

13:24 
2.2 

14:13 
2.2 

15:06 
2,2 

16:09 
2.2 

17:07 
2.1 

18:10 
1.9 

13:07 
5.8 

13:53 
5.6 

14:40 
5.8 

15:25 
6.1 

16:10 
6.3 

16:.58 
6.4 

17:47 
6.4 

11:.55 
1.7 

12:50 
L8 


18:57 
6.1 

19:50 
6.1 

20:45 
6.0 

21:44 
6.9 

22:44 

6.8 

23:43 
6.7 


19:28 
1.4 

20:24 
1.1 

21:18 
LO 

22:08 
LO 

22:55 
0.9 

28:40 
LO 


18:38 
5.9 

19:21 
5.7 

20K)8 
6.6 

20:56 
5.3 

21:45 
5.1 

22:38 
5.1 

23:32 
5.0 


19K)6 
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20:54 
LO 
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13 
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18 

19 

20 

21 


M,22 
Tu  23 
W  24 
Th  25 

F    26 

I      I 

S    271 
I 

S  I  28 
MJ29 
Tu  30 


Time  and  Height  of  High  and 
Low  water. 


2.-03 
0.3 

2:57 
0.5 

8:50 
0.7 

4:43 
0.8 

5:35 
LO 

0:18 
5.1 

1:15 
4.9 

2:11 
4.8 

8:04 
4.6 

8:54 
4.5 

4:40 
4.5 

5:24 
4.4 

0:00 
LO 

0:40 
LO 

1:20 
0.9 

2K>4 
0.9 

2:47 
0.9 

3:30 
LO 

4:17 
LO 

6:04 
LI 

6:60 
L2 

0:48 
4.8 

1:48 
4.9 

2:40 
4.9 

8:35 
4.9 

4:28 
4.9 

5:20 
4.9 

0:01 
0.2 

0:51 
0.2 

1:41 
0.4 


8:22 
4.8 

9:18 
4.8 

10:14 
5.0 

11K)9 
5.2 

12H)2 
5.4 

6.-26 
L2 

7:16 
LS 

8:01 
1.4 

8:45 
L5 

9:80 
L6 

10:11 
L7 

10:50 
L8 

6:08 
4.4 

6:52 
4.5 

7:37 
4.5 

8:24 
4.6 

9:13 

4.8 

lOKtt 
4.9 

10:52 
6.1 

U:43 
5.8 

12:32 
5.5 

6:39 
L8 

759 
L3 

8:17 
L4 

9:10 
1.5 

10.-00 
L5 

10:50 
1,5 

6:13 
4,9 

7:06 
4.9 

7:59 
5.0 


13:50 
L8 

14-.51 
L8 

15:68 
L8 

17KM 
L7 

18:10 
L5 

12:53 
5.6 

13:43 
5.8 

14J» 
6.0 

15:16 
6.1 

16:00 
6.2 

16:43 
6.1 

17-.25 
6.0 

11:29 
2.0 

12K)8 
2.1 

12:50 
2.2 

18:39 
2.2 

14:80 
Zl 

15:29 
2.1 

16:30 
2.0 

17:85 
L8 

18:38 
L5 

13:21 
5.8 

14:10 
6.0 

15K)0 
6.8 

15:50 
6.6 

16:38 
6.6 

17:28 
6.7 

11:42 
1.5 

12:39 
1.6 

13:37 
L6 


20:25 
6-2 

21r21 
5.9 

22r20 
5.7 

23:19 
.■).4 


19:11 
L4 

20:10 
1.3  I 

21:02  , 
L2  ! 

21:51 
1.2  i 

22:87 
1.1 

23:19 

LO 


18:<>4 

5,H 

18:.50 
5.7 

19:35 

5.5 

20r20 
6.3 

21:0K 
5.2 

22<hl 
5.0 

22:.*K> 
4.9 

23:50 

4.9 


1957 

L2 

20:32 
0.9 

21:'r 
«0.6 

22rJ0 
0.4 

23:10 
0.2 


18:19 
6.6 

19:11 
6.4 

30K)^ 
6.  J 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparbK>n  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Mean  Local  Civil  for  the  meridian  67^  33'  W.;  O**  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m. ),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  Instance,  15:42 
is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the  datum  of 
soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  3.2  feet  below  mean  sea  Wvq\. 

Symbols  and  abbrevations  relating  to  the  moon:  #,  new  moon;  J),  Lst  quar.;  Q,  full  moon;  ^,  8d  quar.;  £,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  mcx>n  in  apogee  or  perigee. 
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8 

s 

24 

1:18 

6-.50 

12:81 

19:02 

Tu  24 

2:05 

8K)5 

13:47 

20:00 

Tu 

24 

0:83 

6:48 

12:32 

18:39 

t 

^^ 

1.7 

3.8 

1.8 

4.6 

1.4 

3.5 

L4 

4.7 

L6 

8.4 

L7 

4.2 

A    ft 

25 

2H0S 

7:48 

13:23 

19:48 

Wi25 

2:88 

8:39 

14:25 

20:38 

W 

25 

1:15 

7:28 

13:19 

19:27 

I 

1.6 

3.4 

1.3 

4.7 

1  *^ 

1 

L2 

3.8 

L2 

4.8 

L4 

3.7 

L5 

4.4 

1 

1 

M 

26 

2:41 

8:80 

um 

20:29 

Th  26 

8:08 

9:10 

15:00 

21:15 

Th 

26 

1:52 

8K)3 

14:00 

20:10 

1 

1.4 

3.5 

1.2 

4.8 

0.9 

4.0 

LI 

5.0 

LI 

4.0 

L8 

4.6 

1 

Til 

27 

8:12 

9K)5 

14:46 

21:06 

• 

F    27 

8:37 

9:41 

16:34 

21:51 

E 

F 

27 

2:25 

8:36 

14:37 

20:50 

1 

^*  ■ 

1.2 

3.6 

1.2 

5.0 

0.7 

4.2 

1.0 

5.0 

0.8 

4.3 

LO 

4.7 

•  W 

28 

8:41 

9:88 

15:20 

21:40 

E 

S    28 

4:10 

10:12 

16:08 

22:28 

• 

s 

28 

8.-02 

9:10 

15:14 

21:26 

*  * 

1.0 

3.7 

L2 

6.0 

0.6 

4.3 

LO 

5.0 

0.7 

4.5 

0.9 

4.8 

i 

Th 

29 

4:10 
0.8 

10:08 
3.8 

15:51 
1.2 

22:15 
5.1 

s 

29 

3:36 
0.6 

9:46 

4.7 

15:51 
0.7 

22K)5 

4.8  • 

! 

1 

1 

F 

30 

4:42 
0.7 

10:40 
4.0 

16:22 
1.2 

22:50 
5.0 

M 

30 

4:12 
0.6 

10:22 

4.8 

16:32 
0.6 

22:43  1 

4.7! 

S 

31 

5:16 
0.6 

11:14 
4.1 

16:57 
1.2 

23:26 
4.9 

Tu 

31 

4:49 
0.7 

4.9 

17:15 
0.6 

23:21 
4.5 

Thetid 

ea  are  placed  in  the  order  of  occurrence,  wi 

th  their  times  on 

the  first  line  and  heights  < 

>n  the  second  line  of  each  day; 

a  comparis 

on  of  conaecntive  heights  will  indicate  whe 

ther  it  is 

high  or 

low  water. 

1 

The  til 

ne  used  is  Mean  Local  Civil  for  the  meridl 

an  71°  38' 

W.;  01"  is  midnight,  12»  is  noon;  al 

11  hours  lees  than  12  are 

in  the 

forenoon  (i 

i.m.),  allg-reater 

are  in  the  afternoon  (p.  e 

a.)  and  when  diminished  by  12  give  the  t 

Imes  aftei 

■  noon; 

for  instance,  il 

;  15:42  iB  3:42 

p.  m.    The  heights,  in  feet  and  tenths,  are 

1  reckoned  from  the  Harmonic  Tide  Plane 

,  which  is  approximately  the  ■  | 

datom  of  w 

fundings 

on  the  Admiralty  Charts  for  this  r 

egion.  and  which  is  2.7  feet  below  mean  ses 

I  level. 

Symbol 

[a  and  abbreviations  relating  to  the  moon 

#,  new 

moon; 

}),  1st  quar.:  O.  full  moon 

;  C.  8d  quar.;  E, 

moon 

on  the 

equator;  N 

,  8,  moon 

farthest  north 

or  south  of  the  equ 

ator;  A,  P,  moon 

in  apogee  or  perigee. 
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APRIL. 

MAY. 

JUNE. 

1 
1 

1  Moon. 

Day of— 

Time  and  Helffhtof  HI 
Low  water. 

1    . 
gh  and    c 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

1 

Day  of— 

Time  and  Height  of  Hl| 
Low  Water. 

1 
phand 

W.  Mo. 

W. 
F 

Mo. 

1 

W.  Mo. 

W 

1 

5:25 
0.9 

11:45 
4.9 

18:05 
0.7 

•  •        ■ 

•  •       • 

P 

6:40 
1.2 

12:18 
6.2 

18:54 
0.6 

•         •         • 

M 

1 

1:40 
8.9 

7:24 
1.8 

13:62 
6.0 

20:30 
0.7 

Th 

2 

0H)6 
4.2 

6:04 
1.2 

12:83 

4.8 

19:00 

0.8 

S 

2 

0:50 
3.9 

6:82 
1.4 

13:13 
5.0 

19:68 
0.8 

}) 

Tu'    2 

2:46 
8.9 

8:85 
L4 

14:52 
4.7 

21:28 
0.8  , 

N 

F 

3 

0:57 
3.9 

6:50 
1.4 

13:'29 
4.7 

20:02         '  § 
1.0 

3 

1:56 
3.7 

7:86 
1.6 

14:14 
4.8 

20:65 
0.9 

E 

W 

3 

8:49 
4.0 

9:50 
L5 

16.-00 
4.4 

22225 
0.9 

3) 

S 

4 

2:00 
8.6 

7:49 
1.6 

14:32 
4.6 

21:18    1) 
L2, 

Mj    4 

8.6 

8:61 
L6 

16:20 
4.6 

22:00 
1.0 

Th 

4 

4:50 
4.2 

11:06 
L4 

17«7 
4.2 

23:21 
1.0 

p 

s 

5 

3:17 
8.5 

904 
1.7 

15:42 
4.5 

22:25  ' 
1.2 

Tu    5 

1 

4.-20 
3.7 

10:12 
1.6 

16:25 
4.5 

23K)2 
LO 

F 

1 

5 

5:46 
4.4 

12:10 
L3 

18:11 
4.1 

•          •         ■ 

M 

6 

4:40 
8.5 

10:30 
1.6 

16:51 
4.6 

23:34 
1.1 

W,    6 

1 

6:26 
4.0 

11:26 
L3 

17:36. 
4.5 

23:68 
0.8 

S 

6 

0:16 
0.9 

6:40 
4.7 

18:12 
L2 

19:10 

4.0 

Tu 

7 

5:51 
8.8 

11:43 
1.3 

17:57 
4.7 

■  ■         • 

■  ■         • 

E 

Th 

6:20 
4.3 

12:81 
1.1 

18:38 
4.6 

•  •         ■ 

•  •         « 

s 

7 

1K)7 
0.8 

7:80 
4.9 

14«7 
LI 

20K» 

4.0 

W 

8 

0:81 
0.9 

6:48 
4.2 

12:46 
1.0 

18-55 
4.9 

F 

8 

0:49 
0.8 

7:06 
4.6 

13:22 
0.9 

19:30 
4.5 

M 

8 

1:68 
0.8 

8:16 
6.1 

14:66 
LO 

20:47 
3.9 

£ 

Th 

9 

1:20 
0.6 

7:35 
4  5 

13:40 
0.7 

19:50 
5.0 

S 

9 

1:38 
0.6 

7:50 
4.9 

14:13 
0.7 

20:19    O 
4.5 

Tu    9 

2:86 
0.8 

8*7 
6.2 

15:36 
LO 

21:28 

8.8 

F 

10 

2:05 
0.4 

8:20 
4.9 

14.30 
0.5 

20:40 
5.0 

S    10 

2:21 
0.6 

8:34 
6.1 

16.-00 
0.7 

21:03 
4.4 

-s|W 

10 

3:14 
0.9 

9:87 
6.2 

16:15 
0.9 

22:06 
3.8 

o 

S 

11 

2:50 
0.4 

9:02 
5.1 

15:12 
0.3 

21:'23 
5.0 

M   11 

1 

3:00 
0.6 

9:16 
5.3 

15:44 
0.7 

21:43 
4.2 

'Th  11 

1      t 

8:50 
LI 

10:15 
6.2 

16-j» 
0.9 

22:40 
3.7 

IS 

12 

3:29 
0.4 

9:40 
5.2 

15:55 
0.4 

22:03 

4.8 

Tu 

12 

3:38 
0.7 

9:65 
6.8 

16:26 
0.7 

22:21 
4.1 

F    12 

4:22 
1.8 

10:63 
6.1 

17.-26 
1.0 

23:18 
3.S 

M 

13 

4:07 
0.5 

10:20 
5.2 

16:38 
0.5 

22:44  , 
4.5  ' 

W 

13 

4:13 
0.9 

10:36 
5.2 

17K)7 
0.9 

23K)0 
3.9 

A 

S    13 

4:62 
L5 

11:29 
4.9 

18.-03 
LO 

28:f-i 
S.6 

Tu 

14 

4:43 
0.7 

10:59 
5.2 

17:22 
0.7 

23:21     S 
4.2 

Th  14 

4:46 
1.1 

11:16 
5.0 

17:46 
1.0 

28:87 
8.7 

S    14 

6:22 
L7 

12.-05 
•     4.7 

18:42 
LO 

1 
•     ■    ■  f 

•          ■         «     ' 

W 

15 

5:19 
0.9 

11:40 
5.0 

18:05 
0.9 

«         •         * 

F.15 

'      1 

5:-20 

L4 

11:55 
4.8 

18r28 
1.1 

■  •         ■ 

■  •         ■ 

M   15 

0:36 
8.6 

5:55 
L8 

12:45 
4.4 

19:22 
LI 

S 

Th 

16 

0:01 
3.9 

5-0O 
1.2 

12:22 
4.7 

18:50    A 
1.2 

S 

16 

0:17 
3.5 

5:51 
1.7 

12:35 
4.5 

19:12 
1.3 

Tu  16 

1 

1:18 
8.6 

6:39 
1.9 

13:26 
4.2 

204)6 
L2 

F 

17 

0:42 
8.6 

6:33 
1.6 

13:08 
4.4 

19:40 
L4 

s 

17 

1K)1 
3.4 

6:26 
1.9 

13:1 
4.3 

20:00  ' 
1.4 

W  17 

2:06 
8.6 

7:34 
2.0 

14:11 
4.0 

20:51 
1.3 

A 

S 

18 

1:32 
3.4 

7:16 
1.9 

13:67 
4.2 

•20:37         !  M 
1.6  1 

18 

l:fj 
8.3 

7:14 
2,1 

14:05 
4.1 

20:50    .r   Th  18 

8K» 
8.6 

8:44 
2.0 

15:06 
3.8 

21:39 

1.3 

c 

8 

19 

2:34 
3.2 

8:10 
2.1 

14:64 
4.0 

21:38     (T    T^^ 

1.7 

19 

2:55 
3.3 

8:16 
2.2 

15:00 
3.9 

21:42  ,         F 
1.4 

19 

4.-04 
8.8 

10:02 
L9 

16:06 
3.7 

22:31 
1.3 

M 

20 

3:48 
3.1 

9:25 
2.2 

15:54 
3.9 

22:87  ,        W 
1.6 

20 

3:56 
3.4 

9:36 
2.2 

16:01 

3.8 

22:34 
L4 

'  S 

20 

6:04 
4.1 

11:11 
L7 

17:10 
3.7 

23r29 
L2 

Tu  21 

5:00 
•8.2 

10:44 
2.1 

16:58 
3.9 

23:32    E   Th 
1.5 

21 

4:55 
3.6 

10:54 
2.0 

17:00 
3.8 

28:25 
1.3 

§ 

21 

6KW 
4.4 

12:20 
L4 

18:20 
3.8 

AV 

22 

6:58 
3.5 

11:48 
L9 

17:57 
4.0 

.    .    .       .  F 

22 

5:48 
3.9 

11:58 
1.7 

17:68 
3.9 

■         •         • 

M   22 

1 

0:27 
1.1 

6:56 
4.8 

13:20 
LI 

19:20 
3.9 

Th 

23 

0:20 
1.3 

6:40 
3.8 

12:40 
1.6 

18:48  '         S 
4.2 

23 

0:13 
LI 

6:86 
4.3 

12:48 
1.4 

18:51 
4.0 

Tu  23 

1 

1:19 
LO 

7:46 
6.2 

14:15 
0.7 

20:14 
4.0 

E 

F 

24 

1:02 
LI 

7:19 
4.2 

13:27 
1.3 

19:34           S 
4.4 

24 

1:02 
1.0 

•    7:21 
4.6 

13:40 
1.0 

19:46 
4.2 

N    W 

24 

2K)7 
0.8 

8:35 
6.6 

15K>7 
0.5 

21KJ5 
4.1 

S 

25 

1:46 
0.9 

8:00 
4.5 

14:11 
1.0 

20:16           M    25 
4.5        ; 

1:50 
0.9 

8:07 
5.0 

14:30 
0.7 

20:32 
4.3 

^  Th  25 

2:64 
0.7 

9:24 
6.8 

16:65 

0.2 

21:55 
4  ** 

IS   26 

2:25 
0.8 

8:40 

4.8 

14:51 
0.7 

21:00    #  Tu  26 
4.6 

2:30 
0.8 

8:52 
5.4 

15:20 
0.4 

21:20 
4.3 

1  F    26 

3:40 
0.7 

10:11 
6.9 

16:43 
0.1 

22:42 
4.3 

• 

M   27 

8:02 
0.7 

9:19 
5.0 

15:33 
0.5 

21:42          W    27 
4.6                 1 

3:12 
0.7 

9:39 
5.6 

16:08 
0.8 

22:07 
4.3 

S    27 

4:28 
0.7 

11:00 
5.9 

17:31 
0.1 

2350 
4.8 

Tu,  28 

8:40 
0.7 

10:00 
5.2 

16:20 
0.4 

'22:24    N    Th^  28 
4.5     P 

3:55 
0.8 

10:26 
5.7 

16:58 
0.2 

22:55 
4.2 

S    28 

5:18 
0.8 

11:48 
5.7 

18:20 
0.2 

•  •         • 

•  •        • 

W 

29 

4:18 
0.8 

10:42 
5.3 

17:08 
0.4 

23:10 
4.3 

F  ,29 

1 

4:40 
0.9 

11:14 
5.7 

17:48 
0.3 

23:46 
4.1 

M   29 

0:-22 
4.3 

6:11 
0.9 

12:37 
5.4 

19:09, 
0.3 

N  Th 

30 

4:58 
0.9 

11:28 
5.3 

18:00 
0.4 

23:58 
4.1 

S    30 

5:27 
LO 

12:a5 
5.5 

18:40 
0.4 

■         «         ■ 
•         •         ■ 

E 

Tu  30 

1:17 
4.3 

7:09 
LI 

13:29 
5.0 

20:013 
0,5 

S    31 

0:40 
4.0 

6:22 
1.2 

12:57 
5.3 

19:35 
0.5 

1 

1 
1 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 
I  The  time  used  is  Mean  Local  Civil  for  the  meridian  71°  38'  W.;  0^  is  midnight,  12^  is  noon:  all  hours  leas  than  12  are  in  the 
!  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  hy  12  give  the  times  after  noon:  for  instance. 
:  15:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  HarmoJc  Tide  Plane,  which  is  approximately  the 
I  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  2.7  feet  below  mean  sea  level. 

I        Symbols  and  abbreviations  relating  to  the  moon:  0,  new  moon;  3)i  1st  quar.;  Oi  tall  moon;  C  3d  qnar.:  £,  moon  on  the 
t  equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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r 

JULY. 

AUGUST. 

SEPTEMBER. 

c 
c 

Day  of— 

1 

Time  and  Helffhtof  High  and 
Low  Water. 

c 

8 

Dayof- 

Time  and  Height  of  High  and 
LowWatcr. 

• 

a 

8 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

.  ;r  1  W.  Mo. 
})   W     1 

W. 
S 

Mo. 

1 

W.  !mo. 

1 

2:15 
4.2 

8:12      14:26      20:52 
L3        4.6         0.7 

8:86 
4.4 

10:06 
1.7 

16:00 
8.6 

22K)6 
1.8 

Tu 

1 

5:12 
4.2 

12:17 
1.8 

18:10 
8.2 

28:48 
L6 

Th    2 

8:10 
4.2 

9:24      15:29      21:45 
1.4         4.2         1.0 

S 

0 

Art 

4:42 
4.4 

11:80 
L8 

17:16 
8.4 

23:10 
1.4 

W 

2 

6:18 
4.8 

18:12 
L7 

19:13 
3.4 

■        •        • 
•        •        • 

.     ,F     3 

4:12 
4.3 

10:83      16:82      22:48 
1.5         8.9         1.1 

M;    3 

1 

6:46 
4.4 

12:49 

1.7 

18:80 
3.8 

•  a           « 

•  •           • 

A 

Th 

3 

0:50 
L6 

7K)4 
4.4 

13:58 
L4 

19:66 
8.6 

.  S  •    4 

5:15 
4.4 

11:62      17:41      28:40 
1.6        8.7         1.1 

s 

Tu 

4 

0:10 
1.8 

6:42 
4.6 

18:47 
L5 

19:32 
3.4 

F 

4 

1:86 
1.4 

7:47 
4.6 

14.-26 
1.2 

20:80 
8.8 

»      5 

6:13 
4.6 

18:02      18:47    .    .    . 
1.5         8. 6    .    .    . 

W 

5 

1:06 
1.3 

7:32 
4.7 

14:90 
L4 

20:20 
3,5 

S 

5 

2:16 
L2 

8:26 
4.7 

14:55 
LO 

21 KX) 
4.0 

M      6 

0:37 
1.1 

7:08      14:00      19:45 
4.8        1.4         8.6 

A 

Th 

6 

1:57 
1.2 

8:15 
4.8 

16:02 
L2 

20:56 
8.6 

o 

s 

6 

2:61 
1.2 

9:04 

4.8 

16:24 
0.8 

21:80 
4.2 

s   Tu    7 

1:28 
1.0 

7:55     14:48      20:35 
5.0        L8         8.6 

F 

7 

2:87 
1.1 

8:64 
4.9 

16:81 
LI 

21:28 
8.8 

M 

7 

8:26 
LI 

9:89 
4.8 

16:54 
0.7 

21:60 
4.8 

W     8 

2:15 
1.0 

8:38      16:26      21:15 
5.1        1.2         8.6 

o 

S 

8 

8:14 
1.2 

9:29 
5.0 

16:00 
0.9 

21:58 
8.9 

E 

Tu 

8 

8:56 
LO 

10:11 

4.8 

16:28 
0.7 

22:81 
4.6 

O  Th    9 

2:55 
1.0 

9:17      16:69      21:50 
5. 1         1.1         8. 7 

s 

9 

8:44 
1.2 

10:02 
5.0 

16:28 
0.8 

22:'28 
4.0 

W 

9 

4:80 
LO 

10:46 
4.7 

16:65 
0.7 

28.-05 
4.6 

A    F    10 

8:81 
1.1 

9:54      16:80      22:22 
5.1        1.0         8.7 

M 

10 

4:14 
1.2 

10:37 
,4.9 

17:00 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  i.s  high  or  low  water. 

The  time  used  is  Mean  Local  Ci\'il  for  the  meridian  79°  32'  W.:  0»»  is  midnight.  12»»  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  grreaterare  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance. 
15:42  is  8:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the 
datum  of  the  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  8.2  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  •,  new  moon;  }),  Ist  quar.;  O.  full  moon;  (£,  8d  quar.;  E,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  Indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Pacific  Standard,  120th  meridian  W.;  0^  is  midnight,  12i>  is  noon;  all  hours  leas  than  12  are  in  the  forenoon 
(a.m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:42  is  3:42 
p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast 
and  Geodetic  Survey  Charts  for  this  region,  and  which  is  2.9  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }),  Istquar.;  C.  full  moon:  ([,  8d  qnar.;  E,  moon  on  the 
equator;  N,  S,  moon  farthest  norih  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  It  Is  high  or  low  water. 

The  time  used  is  Pacific  Standard,  120th  meridian  W.;  0»«  is  midnight,  12»»  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:42  18  3:42 
p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Ck>ast 
and  Geodetic  Survey  Charts  for  this  region,  and  which  Is  4.4  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon:  }),  1st  quar.;  Q.  fuil  moon;  C.  ^  quar.;  E,  moon  on  the 
equator;  N,  8,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 


ASTORIA    (Columbia  River),  OREGON,  1903. 
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PORT  TOWNSEND  {Puget  Sound),  WASHINGTON,  1903. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  -Ihv: 
a  comparison  of  consecutive  heights  will  Indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Pacific  Standard.  120th  meridian  W.;  0»«  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.),  and  when  diminished  by  12  give  the  times  after  noon;  for  instance.  15:42  is  3:42 
p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  the  datum  of  soundings  on  the 
Coa.«t  and  Geodetic  Survey  Charts  for  this  region,  and  which  is  6. 7  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  ^,  Ist  quar.;  Q.  'ull  moon;  (£,  8d  quar.;  K,  moon  on  the 
equator;  N,  S.  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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a  comparis 

on  of  consecutive 

height 

s  will  indicate  whe 

ther  it  is  high  or 
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The  tin 

ae  used  i.s  Sitlca  Standard 

1, 135th  Meridian  W 

.;  0»is  midnight,  12>>  is 

noon;  all  hours  les 

s  than  12 

are  in  the  forenoon  1 

(a.  m.).  all 

greater  are  in  the  afternoon  (p.  m.)  and  wi 

len  diminished  by  12  gi' 

re  the  times  after  n 

oon;  for  instance,  16:42  is  3:4:2 

p.  m.    The 

heights, 

In  feet  and  tenths,  are  reckoned  fi 

'om  the  Harmonic  Tide  Plane,  which  is  th 

e  datum  of  soundings  on  the 

Coast  and  < 

jeodetic  Survey  Charts  for  this  region,  and 

which  is  7.1  feet  below  mean  sea  level. 
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Is  and  abbreviations  relating  to  the  moon 
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}) ,  Ist  quar. ;  Q,  full  moon 

;  (^,  8d  quar.;  E. 

moon,  on  the 

equator;  N 

,  S,  moon 

farthest  norcli 

or  south  of  the  equ 

ator:  A,  P,  moon 

in  apogee  or  perigee. 
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4.2 

7^24 
4.8 

8K)6 
4.6 

8:55 
4.9 

9:50 
5.8 

10:57 
5.5 

12:15 
5.8 

7:16 
10.5 

8:16 
10.8 

9:12 
11.8 

lOKX) 
11.9 

10:45 
12.3 

11:25 
12.6 

6:10 
4.4 

6:60 
4.6 

7:80 
4.9 

8:06 
5.2 

8:60 
5.5 

9:85 
6.9 

10:26 
6.1 

1157 
6.2 

12:31 
5.9 

7KI0 
10.0 

7:49 
10.2 

8-.86 
10.7 


16:06 
4.0 

16:45 
8.0 

17:22 
2.0 

IHKX) 
1.2 

12Ktt 
12.6 

12:40 
12.8 

13:20 
12.8 

14:01 
12.5 

14:48 

n.9 

16:41 
11.2 

16:46 
10.4 

18:07 
9.7 

18:83 
4.8 

14:41 
4.0 

15:44 
3.0 

16:89 
2.1 

17:26 
1.3 

18.*09 
0.7 

12K)6 
12.7 

12:48 
12.6 

13:21 
12.2 

18:57 
11.7 

14:88 
11.0 

16:14 
10.2 

16:57 
9.6 

16:52 

8.8 

18K)0 
8.3 

13:30 
5.4 

14:30 
4.6 

15:25 
3.6 


22:20 
9.7 

28:00 
10.2 

23:40 
10.7 


18:40 
0.6 

19:16 
0.3 

19:58 
0.3 

20:42 
0.6 

21:31 
1.1 

22:24 

1.8 

28ri4 
2.6 


19:36 
9.6 

20:57 
9.7 

22K)2 
10.1 

28:00 
10.5 

28:51 
10.8 


18:60 
0.5 

19:25 
0.6 

20K)2 
0.8 

20:88 
1.8 

21:15 
1.9 

21:53 
2.6 

22:33 
3.8 

23:19 
3.9 


19:20 
8.2 

20:36 

8.5 

21:41 
8.9 


DECEMBER. 


a 

8 

as 


Day  of— 


W. 


Tu 


M<. 


Time  and  Heiirht  of  High  and 
Low  Water. 


W      2 


Th 

oi  F 


N 

p 


s 

6 
M 
Tu 


3 
4 
5 

I 

7 
8 


i 


W,   9 

Th  10 

F    11 

'  S    12 


M 


13 

14 


Tu  15 


f 


W 

Th 
F 

S 

s 

M 

Tu 

A.W 

Th 


M 
Tu 
W 
Th 


16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


8:11 
5.1 

4K)5 
5.0 

4:64 

4.8 

0:11 
10.7 

0:56 
11.1 

1:88 
11.4 

2:22 
11.6 

SKW 
U.5 

8:56 
11.4 

4:45 
1L8 

5:40 
11.2 

0:01 
8.4 

1K)6 
4.2 

2:15 
4.8 

3:20 
5.1 

4:20 
5.2 

5:11 
5.8 

0-.34 
10.4 

1:15 
10.6 

1:54 
10.7 

2:25 
10.8 

2:55 
10.7 

8:25 
10.6 

8:60 
10.6 

4:82 
10.6 

10.6 

6:50 
10.5 

0:08 
4.9 

1H» 
5.4 

2:16 
5.6 

8:26 
6.6 


9:21 
11.3 

10:09 
11.9 

10:58 
12.5 

5:40 
4.7 

6:26 
4.6 

7:10 
4.5 

7:56 
4.5 

8:49 
4.6 

9:44 
.4.7 

10:48 
4.7 

11:56 
4.6 

6:86 
11.1 

7:36 
11.2 

8:85 
11.4 

9:80 
11.6 

10:20 
11.9 

UKM 
12.1 

5:57 
5.8 

6tS9 
6.3 

7:14 
5.8 

7:50 
5.3 

8:80 
6.4 

9:10 
5.4 

9:51 
5.5 

10:40 
5.4 

11:27 
6.3 

12:29 
4.9 

6-.80 
10.6 

7:34 
10.9 

8:32 
U.8 

9:31 

n.9 


16:12 
2.5 

16:59 
L5 

17:41 
0.6 

11:36 
12.9 

12:20 
13.1 

18K)6 
13.1 

13:50 
12.7 

14:40 
12,1 

15'.35 
11.3 

16:37 
10.4 

17:50 
9.6 

18:05 
4.2 

14:21 
3.7 

16:30 
2.9 

16r2S 
2,1 

17:17 
1.4 

17A7 
0.9 

11:46 
12.2 

12:26 
12.1 

13KM 
11.9 

13:39 
11.5 

14:18 
11.0 

14:48 
10.6 

15:26 

9.8 

16:11 
9.2 

17K)7 
8.6 

18:16 
8.2 

13:35 
4.3 

14:41 
3.4 

15:40 
2.4 

16:34 
1.4 


9.5 

23:ii 

1U.2 


O.U 

-0.3 

19:i=> 

-0.3 

20:» 
0.0 

21:i: 
0.7 

22*S 

U 

TOO 

2.h 


19:12 

9.2 

20:3: 
9.1 

21  :M 
9.3 

2>;.V. 
9.7 

23:4* 
ID.  I 


0.7 

19]rt 
U.b 

20:15 
1.3 

20:« 

1.* 

21:17 


21M 

2.9 

22  3n 
3.6 

23:12 
4.3 


19:41 

h.l 

21  «J 

{*.4 

22:13 
91 

23:11 
9.!' 


The  tides  ore  placed  in  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Sitka  Standard,  135th  meridian  W.;  0>>  is  midnight,  12>>  is  noon:  all  hours  less  than  12  are  in  the  foreDonn 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:42  is  3:42 
p.m.  The  heights,  In  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  the  datum  of  soundings  on  tbc 
Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is  7.1  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  ^,  1st  quar.;  C.  ^»n  moon;  (^,  8d  quar.;  E,  moon  on  the 
equator;  N,  8,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 


FEBRUARY. 


MARCH. 


=  Day  of— 

S  — 


S  ;  W.  Mo 


;Th 
F 
'  S 
£|  S 
M 
D  Tu 
W 
Th 
F 


1 
2 
3 
4 
5 
6 
7 
8 
9 


S    10 


N    S 


11 

12 


^  M 
O  Tu  13 

W  14 

I  I 

I 

Th  15 


F 

E     S 

s 

M 

I  Tu 


16 
17 
18 
19 
20 


W  21 


Th 
F 

9      S 

a;  s 

M 
Tu 

w 

Th 
F 

S 


22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Time  and  Helffht  of  High  and 
Low  water. 


e 

8 


2:33 
9.3 

2:55 
9.5 

3:26 
9.7 

4:04 
9.9 

4:48 
10.0 

6:27 
10.0 

6:20 
10.1 

0:40 
4.5 

1:46 
4.9 

ZiOO 
5.0 

4:08 
4.9 

0:00 
9.1 

0:46 
9.8 

1:80 
10.2 

2:11 
10.6 

2:58 
10.9 

3:80 
11.0 

4:14 
10.9 

5:00 
10.7 

5:49 
10.4 

0:02 
4.2 

0:54 
5.0 

2:00 
5.7 

8:17 
5.8 

4:20 
5.7 

0:08 
8.3 

0:41 

8.7 

1:10 
9.1 

1:86 
9.4 

2.-01 
9.7 

•2:26 
10.1 


7:50 
4.7 

8:76 
4.6 

9:09 
4.4 

9:55 
4.8 

10:49 
4.2 

11:45 
4.0 

12:55 
8.8 

730 
10.8 

8:24 
10.6 

9:30 
11.1 

10:28 
11.6 

5:10 
4.5 

6:02 
4.1 

6:56 
8.6 

7:44 
3.3 

8:85 
8.1 

9:25 
3.1 

10:19 
8.3 

11:17 
3.6 

12:16 
8.9 

6:48 
10.0 

7:42 
9.8 

8:46 
9.7 

9:46 
9.7 

10:84 
9.9 

5K>9 
5.6 

5:50 
5.3 

6:25 
4.9 

7:00 
4.4 

7:85 
4.0 

8:12 
3.6 


13:53 
10.6 

14:26 
10.4 

15K)6 
10.0 

15:49 
9.4 

16:40 
8.8 

17:48 
8.2 

19:02 
7.6 

14:12 
3.3 

15:26 
2.5 

16:81 
1.5 

17:26 
0.7 

11:22 
12.1 

12:16 
12.4 

13.-04 
12.5 

13:51 
12.3 

14:40 
11.7 

15:80 
10.9 

16:19 
9.8 

17:15 
8.9 

18:20 
8.0 

13:80 
4.1 

14:55 
3.9 

16:05 
8.4 

16:58 
2.9 

17:87 
2.5 

11:17 
10.2 

11:54 
10.4 

12:80 
10.6 

18:04 
10.8 

13:38 
10.8 

14:15 
10.6 


20:30 
1.3 

20:59 
1.6 

21:82 
2.0 

22:15 
2.6 

22:55 
3,2 

28:44 
8.8 


20:85 
7.6 

21:59 
7.9 

23:05 
8.4 


18:15 
0.1 

19:00 
—0.8 

19:42 
—0.3 

20:24 
0.0 

21:05 
0.5 

21:46 
1.8 

22:81 
2.8 

28:15 
8.8 


19:41 
7.4 

21:14 
7.2 

22:80 
7.4 

28:27 
7.8 


18:10 
2.0 

18:87 

1.7 

19:05 
1.5 

19:82 
1.4 

20:02 
1.4 

20:33 
1.7 


1> 


N 


P 

o 

£ 


S 


Dayof- 


W. 


S 

M 

Tu 

W 

Th 

F 

S 

s 

M 
Tu 
W 
Th 

F 

S 

6 

M 

Tu 

W 

Th 

F 

S 

s 

M 

Tu 

W 

Th 

F 

S 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 


Time  and  Height  of  High  and 
^jOW  Water. 


8 

8 


2:56 
10.4 

3:29 
10.6 

4H)6 
10.6 

4:49 
10.6 

5:89 
10.4 

0K)2 
4.7 

1:14 
5.2 

2:86 
5.4 

8:58 
5.0 

5:02 
4.4 

0:28 
9.9 

1:09 
10.6 

1:47 
11.2 

2:22 
11.4 

8:00 
11.5 

8:38 
11.3 

4:18 
10.9 

5K)0 
10.4 

5:49 
9.9 

OKX) 
5.2 

1.-08 
5.9 

2:85 
6.1 

o:d9 
6.0 

4:52 
5.6 

0:08 
8.8 

0:85 
9.3 

1:00 
9.8 

1:26 
10.3 


8:50 
3.4 

9:34 
8.2 

10r22 
3.1 

11:12 
3.2 

12:21 
3.2 

6:39 
10.4 

7:61 
10.4 

9K)8 
10.6 

10:17 
11.1 

11:17 
11.6 

5:58 
8.7 

6:47 
8.0 

7:34 
2.4 

8:20 
2.2 

9K)5 
2.3 

9:51 
2.6 

10«7 
8.0 

11:80 
3.5 

12:34 
8.9 

6:45 
9.4 

7:52 
9.1 

9:06 
9.0 

10:06 
9.2 

10:55 
9.6 

5:32 
5.0 

6:09 
4.3 

6:42 
8.6 

7:17 
8.0 


14:53 
10.2 

15:84 
9.7 

16:28 
9.1 

17:20 
8.8 

18:84 
7.6 

13:89 
3.1 

15K)1 
2.6 

16:14 
2.0 

17:11 
1.2 

18:00 
0.7 

12:09 
12.0 

12:67 
12.2 

13:45 
12.0 

14:29 
11.4 

15:18 
10.7 

15:58 
9.9 

16:45 
8.8 

17:41 
7.8 

18:54 
7.2 

18:55 
4.1 

15:20 
8.9 

16:20 
3.6 

17:04 
3.1 

17:88 
2.7 

11:87 
10.0 

12:15 
10.6 

12:51 
10.7 

13:28 
10.8 


21:11 
2.1 

21:46 
2.7 

22.-25 
8.8 

28:09 
4.0 


20:10 
7.4 

21:42 
7.7 

22:51 

8.4 

28:48 
9.2 


18:44 
0.4 

19:24 
0.3 

20:01 
0.5 

20:41 
1.0 

21:20 
1.8 

21:56 
2.7 

22:84 
3.6 

23:14 
4.5 


20:81 
7.0 

22:01 
7.2 

22:58 
7.7 

23:38 
8.3 


18:07 
2.8 

18:86 
2.0 

19:05 
1.8 

19:40 
1.8 


N 


S 
A 


E 


Day  of— 


W.  Mo 


M 
Tu 


s 

1 

M 

2 

Tu 

3 

W 

4 

Th 

5 

F 

6 

S 

7 

s 

8 

M 

9 

Tu 

10 

W 

11 

Th 

12 

F 

13 

8 

14 

6 

15 

M 

16 

Tu 

17 

W 

18 

Th 

19 

F 

20 

s 

21 

s 

22 

M 

23 

Tu 

24 

W 

25 

Th 

26 

F 

27 

S 

28 

s 

29 

30 
31 


Time  and  Height  of  High  and 
Low  water. 


1:54 
10.7 

2:25 
10.9 

2:59 
11.0 

3:37 

n.o 

4:20 
10.8 

6:11 
10.5 

6:16 
10.2 

1:01 
5.4 

2:32 
5.4 

3:65 
4.9 

4:59 
8.9 

0:01 
10.4 

0:89 
11.0 

1:16 

n.5 

1:62 
11.6 

2:29 

n.5 

11.8 

8:39 
10.9 

4:17 
10.8 

6:00 
9.7 

5:52 
9.1 

0:88 
5.9 

2:06 
6.1 

8:30 
5.8 

4:26 
5.2 

5:06 
4.8 

6:45 
8.4 

0:18 
10.3 

0:48 
10.7 

1:20 
n.2 

I'M 
11.6 


7:54 
2.5 

8:81 
2.2 

9:14 
2.0 

9:58 
2.1 

10:51 
2.4 

11:65 
2.8 

18:11 
8.0 

7:82 
10.0 

8:54 
10.0 

10:10 
10.6 

11:10 
11.0 

6:51 
8.1 

6:88 
2.8 

7:20 
1.7 

sm 

1.6 

8:40 
1.6 

9:20 
2.0 

lOKtt 
2.4 

10:49 
8.0 

11:41 
3.6 

12:45 
4.0 

7K)1 
8.6 

8:22 

8.4 

9:83 
8.6 

10:30 
9.1 

11:16 
9.6 

11:67 
10.1 

6:20 
2.6 

6:58 
1.9 

7:34 
1.4 

8:10 
1.0 


14:02 
10.6 

14:42 
10.5 

16:25 
10.0 

16:09 
9.2 

17:05 

8.4 

18:17 
7.8 

19:52 
7.6 

14:38 
2.9 

15:52 
2.5 

16:49 
2.0 

17:89 
1.6 

12:02 
11.4 

12:50 
11.5 

13:88 
11.4 

14:15 

n.i 

14:66 
10.4 

15:37 
9.6 

16:21 
8.8 

17:10 
8.0 

18:11 
7.4 

19:35 
7.8 

14:02 
4.2 

16:16 
4.1 

16:10 
8.8 

16:60 
8.4 

17:28 
8.0 

18:06 
2.7 

12:84 
10.5 

18:12 
10.7 

13:50 
10.6 

14:30 
10.4 


20:12 
2.1 

20:46 
2.5 

21:23 
3.0 

22:01 
3.6 

22:47 
4.2 

28:45 
4.9 


21:25 
8.0 

22:30 
8.7 

23:19 
9.6 


18:21 
1.3 

19:00 
1.3 

19:38 
1.5 

20:15 
2.0 

20:49 
2.6 

21:28 
3.8 

21:59 
4.1 

22:88 
4.9 

23:26 
5.5 


21:05 
7.5 

22:04 
7.9 

22:44 
8.4 

23:15 
9.1 

28:47 
9.7 


18:37 
2.5 

19:10 
2.5 

19:44 
2.7 

20:20 
8.1 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  16w  water. 

The  time  used  is  Cosmopolitan  Standard  150th  meridian  W.;  0>>  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  hy  12  give  the  times  after  noon;  for  instance, 
15:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  the  datum  of  soundings 
on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is  6. 5  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  ^,  1st  quar.;  0<  ^ull  moon;  (^,  8d  quar.;  E,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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EODIAK  (Kodiak  Island),  ALASKA,  1903. 


APRIL. 

MAY. 

JUNE. 

■ 

■ 

Day»)£— 

Time  and  Heljrht  of  High  and 
Low  Water. 

1 

Day of— 

Time  and  Height  of  High  and 
Low  water. 

• 

1 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

W 

Mo. 

1 

W. 

F 

Mo. 
1 

W. 

M 

Mo. 
1 

2:30 
11.5 

8:56 
LO 

15:14 
9.8 

21KX) 
8.6 

2:50 
11.6 

9:80 
0.7 

16KX) 
9.4 

21:81 
4.3 

428 
10.8 

llK^l 
L8 

17:41 
9.8 

28:35 

4.5 

Th 

2 

8:10 
11.8 

9:42 
1.3 

16K)2 
9.2 

21:44 
4.0 

S 

2 

8:40 

n.o 

10:28 
L8 

16:57 
9.1 

22:80 
4.8 

}) 

Tu 

2 

6:86 
9.4 

11:57 
2.6 

18:40 
9.9 

•         •        • 
9 

N 

F 

3 

8:56 
11.0 

10:84 
1.7 

17K)0 
8.6 

22:35 
4.6 

D 

§ 

3 

4:87 
10.8 

1120 
2.0 

18KX) 
8.9 

38:40 
6.0 

E 

W 

3 

0:62 
4.4 

6:52 

8.7 

18.-00 
8.4 

19:4U 
10.0 

D 

S 

4 

4:50 
10.4 

11:86 
2.8 

18K)6 
8.2 

28:40 
6.1 

M 

4 

6:47 
9.6 

1226 
2.6 

19K)6 
9.0 

•        •        • 

■        •        • 

Th 

4 

2:08 
4.1 

8:14 
8.5 

14:02 
8.9 

20:39 
10.2 

p 

§ 

5 

6:57 
9.9 

12:50 
2.8 

19:32 
8.2 

•        ■        • 

■        •        ■ 

Tu 

5 

4.9 

7:10 
9.1 

18:85 
8.2 

20:17 
9.8 

F 

5 

8:17 
3.6 

9:80 

8.5 

15:05 
4.8 

21:34 

ia5 

M 

6 

1:04 
5.8 

7.-21 
9.5 

14K)6 
8.0 

20:50 
8.6 

W 

6 

2:80 
4.4 

8:86 
8.9 

14:46 
8.5 

21:17 

9.8 

6 

6 

420 
2.8 

10:86 
8.6 

15JW 
4.5 

2250 
10.8 

Tu 

7 

2:87 
5.0 

8:48 
9.5 

15:21 
3.0 

21:52 
9.8 

E 

Th 

7 

8:87 
8.7 

9:61 
9.2 

16:46 
8.6 

22K>9 
10.8 

H 

7 

6:10 
2.1 

11:80 
8.8 

16:47 
4.6 

23:03 

n.1 

W 

8 

8:62 
4.2 

10K)l 
9.8 

16:20 
2.8 

22:41 
10.0 

F 

8 

4:84 
2.9 

10:52 
9.5 

16:87 
8.6 

22:52 
10.8 

M 

8 

6-.&5 
L6 

12:18 
8.9 

17:81 
4.7 

23:43 

1L2 

£ 

Th 

0 

4:50 
8.2 

11K)1 
10.8 

17:11 
2.6 

28.-26 
10.6 

S 

9 

5:23 
2.1 

11:44 
9.7 

17:22 
8.7 

23:32 
1L2 

o 

Tu 

9 

6A2 
L8 

18.-00 
9.0 

18:10 
4.7 

•        •       • 

F 

10 

5:89 
2.4 

11:58 
10.7 

17:56 
2.4 

•  •        • 

•  •        • 

§ 

10 

6.<y7 
L6 

12:80 
9.8 

18K>1 
8.8 

•  •         ■ 

•  •         • 

s 

W 

10 

0:19 
1L8 

7.^ 
LI 

18:40 
9.1 

18:4H 
4.» 

o 

S 

11 

0:m 

n.2 

6:20 
1.7 

12:39 
10.8 

18:86 
2.6 

o 

M 

11 

0:10 

n.6 

6:46 
L2 

13:11 
9.8 

18:87 
8.9 

Th 

11 

0-.55 
11.2 

7:40 
LI 

14:15 
1,1 

1924 

4.8 

6 

12 

0:48 
U.5 

7K)0 
1.8 

18:21 
10.7 

19:09 
2.7 

Tu 

12 

0:46 
1L6 

722 
LO 

13:50 
9.6 

19:13 
4.1 

F 

12 

1:80 
10.9 

8:11 
L8 

14:47 
9.0 

20«) 

4.9 

M 

13 

1:18 
11.7 

7:40 
LI 

14.*02 
10.4 

19:42 
8.1 

W 

13 

1:20 
1L4 

7:59 
LI 

14:28 
9.4 

19:48 
4.4 

A 

8 

13 

2H» 
10.6 

8:43 
L6 

15a7 
9.0 

20:4Ci 

6.0 

Tu 

14 

1:54 
11.6 

8:17 
L2' 

14:40 
9.9 

20:17 
8.6 

S 

Th 

14 

1:56 
ILO 

8:82 
1.4 

16K)4 
9.1 

2023 
4.6 

8 

14 

2:87 
10.1 

9:16 
L8 

15:90 
9.1 

2151 
6.1 

W 

15 

2:26 

n.8 

8:56 
L5 

15:20 
9.3 

20:61 
4.0 

F 

15 

2:29 
10.6 

9.-06 
L7 

15:40 
8.9 

21K)1 
6.0 

M 

15 

8:15 
9.7 

9:60 
2.8 

1628 
9.2 

22,'0? 

5.1 

s 

Th 

16 

8:00 
10.8 

9:85 
2.0 

16:00 
8.7 

21:28 
4.6 

A 

8 

16 

8:04 
10.1 

9:46 
2.1 

16:17 
8.7 

21:43 
6.3 

Tu 

16 

8M 
9.1 

1029 
2.7 

17:07 
9.3 

23,-00 

5.0 

F 

17 

8:87 
10.2 

10:15 
2.5 

16:41 
8.3 

22K)7 
6.1 

S 

17 

8:41 
9.6 

1022 
2.7 

17K)0 
8.6 

22:31 
5.6 

i 

W 

17 

4:47 
8.6 

11:18 
8.8 

17:52 
9.5 

•        -       " 

A 

S 

18 

4:17 
9.5 

10:58 
8.1 

17:80 
7.9 

22:57 
5.6 

M 

18 

425 
8.9 

11K)3 
8.1 

17:50 
8.6 

28:33 
5.7 

Th 

18 

4.8 

5:50 
8.1 

12KR2 
8.8 

9.6 

(C 

s 

19 

5:04 
8.9 

11:48 
3.6 

18:81 

7.8 

•        •        ■ 
«        «        ■ 

<L 

Tu 

19 

520 
8.4 

11:65 
3.6 

18:44 
8.7 

•        •        • 

F 

19 

1H» 
4.4 

7:06 

7.8 

12:56 
4.2 

19-^5 
9.9 

M 

20 

0iO2 
5.9 

6:07 
8.8 

12:47 
4.0 

19:41 
7.8 

W 

20 

0:46 
6.6 

6:32 
7.9 

12:56 
4.0 

19:39 
9.0 

8 

20 

2:12 
8.8 

826 
7.7 

13:56 
4.6 

20-.30 
10.3 

Tu 

21 

1:80 
5.9 

728 
8.0 

18:55 
4.2 

20:46 
8.3 

E 

Th 

21 

2:01 
5.0 

7:54 
7.9 

13:56 
4.8 

20:80 
9.3 

S 

21 

820 
8.0 

9:43 
8.0 

14:59 
4.7 

21.-2!* 

10.9 

W 

22 

2:50 
5.4 

8:51 
8.1 

15:02 
4.2 

21:37 

8.8 

F 

22 

2:69 
4.2 

9:11 
8.2 

14:54 
4.8 

21:20 
9.9 

M 

22 

4:20 
2.0 

10:49 
8.4 

15:59 
4.7 

2251 
11.5 

Th 

23 

3:49 
4.7 

9:55 
8.5 

16:57 
4.0 

22:16 
9.4 

S 

23 

8:63 
8.2 

10:15 
8.6 

15:47 
4.8 

22K)8 
10.6 

Tu 

23 

6:12 
LO 

11:46 
8.9 

16:57 
4.5 

23:12 
12,0 

E 

F 

24 

4:84 
3.7 

10:47 
9.2 

16:41 
8.7 

22:66 
10.1 

s 

24 

4:44 

2.2 

11:10 
9.0 

16:38 
4.2 

22:55 
1L2 

N 

• 

W 

24 

6.-02 
0.8 

12:86 
9.4 

17:51 
4.8 

ft        «       • 

S 

25 

5:11 
2.8 

11:82 
9.7 

17:22 
8.4 

23:34 
10.7 

M 

25 

5:80 
1.2 

12:00 
9.4 

1726 
4.0 

28:87 
1L8 

P 

Th 

25 

0H)2 
12.8 

6:50 
—0.2 

1821 
9.9 

18:42, 

4.0  i 

s 

26 

6:52 
1.8 

12:15 
10.0 

18:00 
8.8 

■         ■         • 
•         •         • 

• 

Tu 

26 

6:16 
0.5 

12:47 
9.8 

18:11 
8.9 

•  •         • 

•  •         • 

F 

26 

0:61 
12.4 

7-35 
-0.4 

14:06 
10.1 

19:ffi' 
3,S 

• 

M   27 

0:10 
11.4 

6:33 
1.0 

12:68 
10.2 

18:40 
3.8 

N 

W 

27 

0:21 
12.1 

7:01 
0.0 

13:82 
10.0 

18:57 
8.9 

8 

27 

1:40 
12.8 

820 
-0.2 

14:50 
10.3 

2053 
3.7 

Tu 

28 

0:47 
11.8 

7:15 
0.5 

13:40 
10.3 

19:19 
8.4 

P 

Th 

28 

Irte 
12.3 

7:47 
—0.2 

14:18 
10.0 

19:44 
4.0 

» 

28 

2:80 
1L9 

9Kfi 
0.2 

15:»5 
10.4 

21:1* 

3-7 

W 

29 

1:26 
12.0 

7:67 
0.2 

14.-26 
10.1 

20:00 
3.6 

F 

29 

1:50 
12.2 

8:32 
— O.l 

15:06 
9.9 

20:82 
4.1 

M 

29 

820 
1L2 

9:51 
0.9 

1622 
10.5 

22r> 

N 

P 

Th 

30 

2:08 
11.9 

8:42 
0.8 

15:10 
9.9 

20:43 
4.0 

S 

30 

2:38 

n.7 

9:20 
0.3 

15:53 
9.9 

2126 
4.8 

E 

Tu 

30 

4:16 
10.3 

10:86 
1.8 

17:11 
10.6 

23:19 
3.9 

8 

31 

8:30 
11.1 

10:10 
0.9 

16:45 
9.8 

2226 
4.5 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  d«v: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Cosmopolitan  Standard,  150th  meridian  W.;  0^  is  midnight,  12>'  is  noon;  all  houn  less  than  12  are  in  the 
forenoon  (a.m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  insunce. 
15:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  the  datum  of  soiindlofs 
on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is  6.5  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  ^,  1st  quar.;  O.  ^uU  moon;  C*  8d  quar.;  £,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 


AUGUST. 


SEPTEMBER. 


e  Day  of— 

8 


w. 


W 

Th 
F 

S 

M 

Tu 
W 

,0  Th 

!aJf 
S 

s 

M 
Tu 
W 
Th 

F 


£ 


Mo. 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 


I     ' 


S    18 

1 


M  20 
N ,  Tu!  21 


W 

Th 
F 

S 


22 
23 
24 
25 
26 


Ml  27 
Tu  28 

,w|29 

:):Th!30 

I      t 

F   31 


Time  and  Height  of  High  and 
Low  Water. 


8 

as 


9.8 

0:27 
8.9 

1:35 
8.9 

2:58 
8.5 

4K)1 
8.0 

4:57 
2.5 

5:40 
2.0 

6:18 
1.7 

OHX) 
10.8 

0:85 
10.9 

1:10 
10.8 

1:44 
10.5 

2:17 
10.8 

2:55 
9.9 

8:34 
9.4 

4:20 
8.9 

5:17 
8.8 

0:22 
8.7 

8.4 

2-.50 
2.8 

8:58 
2.1 

4-.57 
1.2 

5:49 
0.5 

6:85 
0.1 

0:41 
12.4 

1:30 
12.2 

2:20 
11.8 

8:10 
11.1 

4:00 
10.2 

4:55 
9.4 

5:57 
8.4 


11:29 
2.7 

6:26 
8.6 

7:44 
8.0 

9:07 
7.8 

10:20 
7.9 

11:19 
8.1 

12:07 
8.4 

8.6 

6-.50 
1.5 

7:20 
L4 

7:49 
L4 

8:18 
1.5 

8:47 
1.8 

9:20 
2.1 

9:59 
2.6 

10-.85 
8.2 

11:18 
8.7 

6:25 
7.7 

7:50 
7.4 

9:16 
7.5 

10:31 
8.1 

11:30 
8.8 

12:19 
9.4 

13:04 
10.0 

7:20 
—0.1 

8:02 
0.1 

8:43 
0.5 

9:25 
1.2 

10:11 
2.1 

10:55 
3.0 

11:41 
3.9 


IBM 
10.5 

12.-22 
8.6 

18:19 
4.8 

14:20 
4.8 

15:21 
5.2 

16:18 
5.8 

17K)6 
5.8 

17-.51 
5.2 

18:22 
8.9 

18:55 
9.0 

14:21 
9.8 

14:48 
9.4 

15:17 
9.6 

15:49 
9.9 

16f26 
10.0 

17K)5 
10.0 

17:52 
10.1 

]2H)8 
4.2 

13K)9 
4.8 

14:20 
5.0 

15:82 
5.0 

16:38 
4.7 

17:37 
4.2 

18:30 
3.7 

13:47 
10.5 

14:27 
10.9 

15:08 
11.1 

15:50 
11.2 

16:35 
11.0 

17:25 
10.7 

18:17 
10.3 


19.-00 
10.3 

19:59 
10.8 

20:57 
10.4 

21-.51 
10.5 

22:88 
10.6 

23:20 
10.07 


18:80 
5.1 

lO.^ 
4.9 

19:41 
4.7 

20:19 
4.6 

20:58 
4.4 

21:40 
.  4.8 

22-.30 
4.2 

28:24 
4.0 


18:46 
10.2 

19:48 
10.4 

20:55 
10.8 

21:57 
11.8 

22:56 
11.8 

23:50 
12.2 


19:21 
3.2 

20:12 
2.9 

21:03 
2.8 

21:. 55 

2.9 

^.52 
3.2 

23:48 
3.5 
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Day of— 
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Tu 

W 

Th 

F 

8 

M 

Tu 

W 

Th 

F 

8 

» 

M 
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W 

Th 

F 

S 

E  M 
Tu 
W 

Th 

^  F 

s    M 


Mo. 


1 
2 
3 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Time  and  Height  of  High  and 
Low  Water. 


a 

8 


3.7 

2:20 
8.7 

8:36 
8.4 

4:86 
8.0 

5:20 
2.6 

6:57 
2.2 

6:26 
L9 

0:20 
10.6 

0:54 
10.6 

1:28 
10.5 

2:01 
10.4 

2:36 
10.1 

8:16 
9.7 

4.-02 
9.1 

4:54 
8.5 

6:00 
7.7 

1:02 
8.1 

2:21 
2.9 

8:87 
2.3 

4:40 
1.7 

5:81 
1.1 

6:15 
0.7 

0:34 
12.1 

1.'20 
12.0 

2.-08 
11.6 

2:54 
11.0 

3:40 
10. 1 

4:30 
9.1 

5:27 
8.2 

0:15 
3.6 

1:32 
8.9 


7:11 
7.6 

8:40 
7.8 

10K)1 
7.5 

11K)3 
7.8 

11:49 
8.3 

12:25 
8.6 

12:56 
9.0 

6:54 
1.8 

7:20 
1.7 

7:48 
1.7 

8:20 
1.9 

8:52 
2.4 

9:27 
2.8 

10K)2 
8.4 

10:44 
4.0 

11:34 
4.6 

7:25 
7.3 

9KX) 
7.5 

10:15 
8.1 

11:11 
8.9 

11:58 
9.7 

12:40 
10.5 

6:58 
0.5 

7:38 
0.7 

8:20 
1.1 

9:00 
1.8 

9.39 
2.6 

10:18 
3.5 

11:01 
4.4 

6:39 
7.5 

8:10 
7.2 


12:83 
4.8 

13:38 
5.4 

14:50 
5.7 

16:00 
5.7 

16:56 
5.5 

17:38 
5.2 

18:15 
4.9 

18:24 
9.8 

18:47 
9.7 

14:12 
10.0 

14:89 
10.2 

15K)8 
10.5 

15:43 
10.5 

16:22 
10.4 

17:10 
10.3 

18:08 
10.2 

12:40 
5.0 

14K)0 
5.8 

15:21 
5.1 

16:81 
4.4 

17:80 
8.7 

18.-21 
3.0 

13:20 
11.1 

18:57 
11.5 

14:35 
11.6 

15:13 
11.5 

16:55 
11.1 

16:40 
10.6 

17:80 
10.1 

11:52 
5.2 

13:04 

5.8 


19:15 
10.0 

20:20 
9.9 

21:22 
9.8 

22:17 
10.0 

23K)4 
10.2 

23:42 
10.4 


18:50 
4.4 

19:22 
4.0 

19:58 
3.7 

20:84 
8.4 

21:14 
3.2 

21:59 
3.1 

22:48 
3.1 

28:50 
8.1 


19:18 
10.8 

20:83 
10.5 

21:44 
10.9 

22:47 
11.4 

23:48 
11.8 


19:10 
2.2 

19:56 
1.9 

20:42 
1.9 

21:80 
2.1 

22:15 
2.5 

23:10 
8.0 


18:28 
9.6 

19:38 
9.2 
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E 


Day of— 


W.  Mo. 
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Tu 

1 

W 

2 

Th 

3 

F 

4 

S 

5 

s 
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7 

Tu    8 


W 

Th 
F 

S 

s 

M 

Tu 

W 

Th 

F 


9 
10 
11 
12 
13 
14 
15 
16 
17 
18 


S  19 
S  20 
M  21 
Tu  22 
W  23 


Th 


24 


F    25 

S  126 

S  '27 
M  28 
Tu  29 


W 


30 


Time  and  Heiffbt  of  High  and 
Low  Water. 


2*.55 
8.8 

4K)1 
3.5 

4:49 
3.2 

5:23 
2.9 

5:52 
2.6 

0:04 
10.2 

0:38 
10.4 

1:12 
10.5 

1:47 
10.4 

2:22 
10.8 

8K)0 
9.9 

8:45 
9.8 

4:37 
8.6 

5:42 
8.0 

0:85 
2.9 

1:56 
3.0 

3:15 
2.7 

4:17 
2.3 

5«7 
L9 

5:51 
1.6 

0:24 
11.4 

1:10 
11.6 

1:54 
11.2 

2:37 
10.6 

8:21 

9.8 

4:07 
9.0 

5:00 
8.2 

6:03 
7.7 

0:33 
3.8 

1:60 
4.1 


9:36 
7.4 

10:38 
7.9 

11:20 
8.4 

11:51 
8.9 

12:19 
9.8 

6:21 
2.4 

6:51 
2.2 

7:21 
2.2 

7:51 
2.4 

8:23 
2.7 

8:58 
3.1 

9:36 
8.7 

10:20 
4.8 

11:15 
4.9 

7:09 
7.7 

8:41 
8.0 

9:54 
8.6 

10:45 
9.5 

11:80 
10.8 

12K)9 
11.0 

6:85 
1.5 

7:15 
1.6 

7:51 
1.9 

8:28 
2.5 

9K)5 
3.2 

9:44 
4.0 

10:28 
4.7 

11:20 
6.4 

7:25 
7.5 


«.  / 


14:80 
6.0 

15:50 
5.8 

16:44 
5.4 

17:23 
4.9 

17:58 
4.2 

12:48 

9.8 

18:07 
10.2 

18:84 
10.6 

14:00 
10.7 

14:85 
10.8 

16:10 
10.9 

15:52 
10.7 

16:41 
10.4 

17:41 
10.1 

12:28 
5.8 

13-.58 
5.3 

1531 
4.8 

16:80 
4.0 

17:24 
8.0 

18:11 
2.1 

12:49 
U.5 

13:25 
11.8 

14K)4 
11.8 

14:40 
11.6 

15:19 
11.2 

16:00 
10.6 

16:47 
9.9 

17:43 
9.2 

12:36 
5.9 


6.1 


20:52 
9.1 

21:55 
9.2 

22:45 
9.6 

23:26 
9.9 


18:30 
3.6 

19H)1 
3.0 

19:36 
2.6 

20:12 
2.2 

20:50 
2.0 

21:82 
2.1 

22:24 
2.3 

23.*22 
2.6 


18:58 
9.9 

20:20 
9.9 

21:37 
10.2 

22:40 
10.8 

23:85 
11.2 


18:55 
1.4 

19:38 
1.1 

20:17 
1.2 

21:01 
L5 

21:46 
2.0 

22:35 
2.6 

28:28 
3.2 


18:53 
8.6 


8:49     14:10      20:16 


8.4 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  timo  used  is  Cosmopolitan  Standard,  160th  meridian  W.;  0^  is  midnight,  12i>  is  noon;  ull  hours  les»  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:42  ia  8:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  the  datum  of  sound- 
ings on  the  Coast  and  Geodetic  Survey  charts  for  this  region,  and  which  is  6.5  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  ^,  1st  quar.;  G*  full  moon;  (^,  8d  quar.;  E,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 


164 


KODIAK  (Kodiak  Island),  ALASKA,  1903. 


OCTOBER. 


c  !  Day  of- 


S    W.  ,Mo. 


Th'   1 


Time  and  Height  of  High  and 
Low  Water. 


E 

C 


N 


S 


D 

A 


F 

S 

M 
Tu 
W 
Th 

F 

S 

» 

M 

Tu 

W 

Th 

F 

S 

6 

M 

Tu 

W 

Th 

F 

S 

s 

M 

Tu 

W 

Th 
F 

S 


2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


8K)2 
4.1 

3:55 
3.9 

4:35 
3.6 

5:12 
3.8 

5:45 
8.1 

0:20 
10.2 

0:55 
10.4 

1:81 
10.4 

2:10 
10.2 

2:50 
9.8 

8:86 
9.8 

4:29 
8.8 

5:88 

8.8 

0:10 
2.7 

127 
8.0 

2:42 
8.1 

8:46 
8.0 

4:41 
2.7 

537 
2.6 

0:16 
10.8 

1:00 
10.7 

1:42 
10.5 

2:24 
10.0 

8K)5 
9.5 

8:47 
9.0 

4:81 

8.5 

5:22 
8.2 

6:24 
7.9 

0:85 
4.0 

1:40 
4.3 

2:45 
4.4 


9:46 
8.1 

10:28 
8.6 

10:58 
9.1 

11:28 
9.7 

12K)0 
10.2 

6:17 
2.9 

6:48 
2.9 

7:21 
3.0 

7:55 
3.3 

8:80 
8.6 

9:16 
4.0 

10K)5 
4.6 

11.-07 
6.1 

6:50 
8.2 

8:10 
8.5 

9:17 
9.2 

10:10 
10.0 

10:56 
10.6 

11:87 
11.8 

6.-06 
2.6 

6:45 
2.8 

751 
8.0 

7:58 
8.4 

8:85 
8.9 

9:18 
4.5 

9:56 
5.1 

10:49 
5.6 

11:58 
6.0 

7:36 
8.0 

8:87 
8.4 

9:25 
8.9 


15-.80 
5.7 

16:20 
5.0 

16:59 
4.3 

17:84 
8.5 

18H)6 
2.7 

12:28 
10.7 

12:58 
11.1 

18:80 
11.4 

14K)5 
11.5 

14:42 
11.4 

15:26 
11.0 

16:18 
10.5 

1751 
9.9 

1258 
5.4 

14.-02 
5.1 

1552 
1.8 

16:21 
8.2 

17:10 
2.4 

17:55 
1.5 

12:19 
11.8 

12:53 
12.0 

13:80 
11.9 

14:07 
11.7 

14:45 
11.1 

15.52 
10.4 

16.*05 
9.7 

16:54 
8.9 

17:57 
8.2 

13:29 
6.0 

14:50 
5.5 

15:44 
4.7 


21:27 
8.5 

2252 
8.9 

23:06 
9.3 

23:45 
9.7 


18:40 
2.0 

19:12 
1.4 

19:50 
1.0 

20:80 
1.0 

21:16 
1.2 

22K)5 
1.6 

23:08 
2.2 


18:42 
9.4 

20:12 
9.8 

21:82 
9.6 

22:84 
10.0 

2858 
10.6 


18:88 
1.0 

1950 
0.7 

20:00 
0.7 

20:40 
1.1 

2151 
1.6 

22.-00 
2.2 

22:45 
2.8 

23:35 
3.5 


19:19 

7.8 

20:41 

7.8 

21:46 

8.2 


NOVEMBER. 


a 

s 


Day of— 


\V.  I  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


O 


P 

c 


;m 

Tu 

W 

Th 

F 

S 

M 

Tu 

W 

Th 

F 

S 

6 

M 

Tu 

W 

Th 

F 

S 

s 

M 

Tu 

W 

Th 

F 

S 

M 


s 


A 

D 

E 


1 

2 
3 

4 
5 
6 
7 
8 
9 
10 
11 

4 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


3:40 
4.3 

452 
4.1 

5.-00 
8.9 

0K)2 
9.6 

0:40 
9.9 

150 
10.0 

2K)1 
9.9 

2:45 
9.8 

8:32 
9.5 

4:25 
9.1 

555 
9.0 

6-.32 
9.0 

0:54 
8.1 

2H)6 
8.6 

8:11 
8.7 

4K)9 
8.7 

4:55 
3.8 

0:09 
9.8 

0:53 
9.8 

1:34 
9.7 

2:15 
9.5 

2:52 
9.3 

8:29 
9.0 

4:05 

8.8 

4:48 
8.7 

5:36 
8.6 

6:28 
8.7 

0:32 
4.2 

1:80 
4.5 

2:30 
4.6 


10K)2 
9.3 

10:37 
10.0 

11:16 
10.6 

5:89 
8.7 

6:16 
8.6 

6:58 
8.6 

7:88 
8.7 

8:17 
4.0 

9:04 
4.3 

9:58 
4.7 

11.04 
5.0 

12:25 
5.0 

7:40 
9.8 

8:43 

9.8 

9:40 
10.8 

1055 
10.9 

11:10 
11.4 

5:89 
8.8 

6:18 
3.9 

6:55 
4.0 

7:38 
4.2 

8:10 
4.4 

8:50 
4.8 

9:31 
5.2 

1050 
5.5 

11:19 
5.7 

12:80 
6.7 

752 

8.9 

8:14 
9.2 

9:08 
9.7 


16.-22 
3.9 

17:00 
2.9 

17:87 
2.0 

11:50 
n.2 

12.55 
11.7 

18.-02 
11.9 

18:41 
12.0 

14:25 
11.7 

15:10 
11.2 

16.-04 
10.5 

17K)8 
9.7 

18:30 
9.0 

18:54 
4.6 

ISKff 
8.9 

16:06 
3.0 

17K» 
2.1 

17:47 
1.3 

11:52 
11.8 

12:31 
11.9 

13H)4 
11.8 

13:41 
11.5 

14:16 
11.0 

14:52 
10.4 

15:30 
9.7 

16:12 
9.0 

17Ktt 
8.8 

18:10 
7.7 

18:48 
5.3 

14:45 
4.5 

15:40 
8.6 


22:36 

H.8 

23:20 
9.8 


18:16 
1.2 

18:56 
0.6 

19:36 
0.3 

20:18 
0.2 

21:a5 
0.5 

21:54 
1.1 

22:48 
1.8 

28:47 
2.5 


20:00 
8.7 

2150 
9.0 

2255 
9.3 

2850 
9.6 


18:29 
0.9 

19K)7 
0.6 

19:44 
0.7 

2050 
0.9 

20:55 
1.3 

21:32 
1.8 

22:10 
2.5 

22:49 
3.0 

23:37 
3.6 


19:34 
7.5 

20:58 
7.7 

22:00 
8.0 


DECEMBER. 


a  Day  of— 

2 


W. 


O 

N 

P 


s 


E 

3) 


Tu 
W 

Th 
F 

S 

M 

Tu 
W 
Th 
F 

S 

M 

Tu 
W 
Th 
F 

S 

M 

Tu 

W 

Th 

F 

S 

M 
Tu 
W 
Th 


Mo. 


1 
2 

3 
4 


5 


6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Time  and  Height  of  High  and 
Low  water. 


8.55 
4.6 

4:15 
4.5 

5.-04 
4.3 

059 
9.4 

1:14 
9.7 

1:56 
9.9 

2:40 
10.0 

8:25 
10.0 

4:12 
9.9 

10.0 

6:02 
10.0 

051 
8.2 

158 
8.9 

2:80 
4.8 

8:33 
4.6 

455 
4.6 

0:02 
8.9 

0:46 
9.1 

155 
9.8 

2:02 
9.3 

2:35 
9.4 

8.-05 
9.2 

8:85 
9.3 

4:10 
9.8 

4:49 
9.4 

5:30 
9.5 

6:15 
9.5 

052 
4.3 

152 
4.7 

2:28 
5.0 

3-.82 
5.0 


9:49 
10.3 

10:84 
11.0 

11:17 
1L6 

5:49 
4.1 

6:88 
4.0 

7:20 
3.9 

8.-06 
4.0 

8:57 
4.1 

9:53 
4.3 

10:57 
4.4 

12:10 
4.4 

7:02 
10.0 

8K)5 
10.1 

9:06 
10.4 

9:67 
10.8 

10:45 
11.2 

5:12 
4.6 

5:56 
4.6 

6:87 
4.7 

7:16 
4.6 

7*0 
4.6 

8:29 
4.7 

9«7 
4.9 

9-.61 
4.9 

10:40 
5.0 

11:87 
4.9 

12:40 
4.7 

7«8 
9.6 

8:06 
10.0 

9:03 
10.5 

10:00 
11.1 


16:31 
2.6. 

17:16 
1.6 

18K» 
0.8 

IZO 

12:42 
12.8 

1356 
12.2 

14:12 
12.0 

IbM 
11.4 

15:55 
10.6 

16:58 
9.7 

18:09 
8.8 

1858 
4.1 

14:44 
3.6 

15:M 
2.9 

16:50 
2.2 

17:39 
L5 

11:27 
11.5 

12:06 
11.5 

12:44 
1L5 

1850 
11.8 

18:65 
10.9 

1459 
10.4 

15:04 
9.9 

15:42 
9.3 

1658 
8.7 

1730 
8.1 

18-.90 
7.6 

13:46 
4.2 

14:58 
8.5 

16.-01 
2.5 

16:55 
1.6 


22-^5 

23:44 

8.9 


18:42 
0.1 

1955 
—0.2 

20K>* 
—0.2 

20:.>i 
0.1 

21:41 
0.7 

22:30 
1.5 

2350 
2.3 


19:34 

8.4 

20:5."< 

K'* 

22:12 

8,:J 

23:12 
8.6 


18:-20 
1.1 

0.!i 

19:30 
O.S 

20:02 
1.0 

20:&4 
1,3 

21:05 
1,6 

21:36 
'2,1 

22::0 
2.6 

22:,t0 
3.2 

23:33 
3.S 


19,56 

7.-2 

2150 
7,5 

22:30 

7.8 

23r> 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  use  is  Cosmopolitan  Standard,  150th  meridian  W.;  0^  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  the  datum  of  soundings 
on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is  6.5  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #  new  moon;  }),  1st  quar.;  Oi  full  moon;  ([,  3d  quar.;  E,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 


ST.  MICHAEL  (Norton  Sound) ,  ALASKA,  1903. 
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The  harbor  of  St.  Michael.  Norton  Sound, 
is  open  to  navigation  on  an  average  by  the 
middle  of  June,  the  time  of  breaking  up  of 
the  ice  varying  from  about  the  last  week 
of  May  to  the  last  week  of  June.  The 
season  of  navigation  usually  closes  in  the 
latter  portion  of  October. 

The  winds  in  summer  are  generally 
moderate;  butduringSeptemberandOcto- 
ber  gales  are  strong  and  frequent,  north- 
erly winds  predominating.  These  strong 
winds  are  of  special  importance  to  mari- 
ners on  account  of  their  effect  on  the 
height  of  the  water;  northerly  and  easterly 
winds  lower  the  water  and  southerly  and 
westerly  winds  raise  it.  With  northerly 
winds  of  long  duration  the  amount  of 
change  may  be  as  much  as  5  feet  below 
mean  low  water. 


JUNE. 


a 

8 


D 

E 


o 


S 


Day of— 


N 
P 


w. 

Mo. 

M 

1 

Tu 

2 

W 

3 

Th 

4 

F 

5 

S 

6 

§ 

7 

M 

8 

Tu 

9 

W 

10 

Th 

11 

F 

12 

8 

13 

6 

14 

M 

15 

Tu 

16 

W 

17 

Th 

18 

F 

19 

S 

20 

s 

21 

M 

22 

Tu 

23 

W 

24 

Th 

25 

F 

26 

S 

27 

§ 

28 

M 

29 

Tu 

30 

Time  and  Height  of  High  and 
Low  water. 


11:18  19:10 

S.4  —0.3 

12:12  19.-87 

2.8  -0.1 

3:20  6:42  18K»      20.-03 

1.9  1.5  2.3  0.1 

8:40  8:25  14:05      20:37 

2.2  1.5  1.8  0.2 

4:10  10:57  15:10      21K)6 

2.8  1.8  1.6         0.3 

4:47  18:18  16:10      21:27 

3.1  1.0  1.4         0.5 

5:25  14:35 

8.4  0.6 

6:02  15:35 

8.6  0.3 

6:42  16:27 

8.8  0.0 

7:21  17:17 

3.8  —0.1 

7:55  17:52 

8:81  18:25 

3.8  —0.2 

9K)7  18:45 

8.6  —0.2 

9:37  18:55 

3.3  —0.2 

10:03  19K» 

3.1  —0.2 

10:25  19:06 

2.8  --0.1 

10:40  19:16 

2.5  0.0 

olio  1V:94  .,■... 

2.0  0.1 

3:32  20:04 

2.4  0.3 

3:55  20:22 

2.7  0.3 

4:24  20:38 

8.1  0.4 

4:57  20:52 

3.5  0.5 

5:37  15:55 

3.8  0.3 

6:14  16:05 

4.1  0.0 

6:58  16.-28 

4.3  -0.2 

7:41  16:47 

4.4  —0.4 

8:28  17:08 

4.2  —0.5 

9:13  17:34 

4.0  —0.5 

10:08  18:00 

3.6  —0.3 

1:45  10:57  18:25    .    .    . 

1.5  8.0  —0.1    .    .    . 


JULY. 


/ 


e 

8 


s 

o 

A 


Day  of— 


N 


W. 


Mo. 


w 

1 

Th 

2 

F 

3 

8 

4 

6 

5 

M 

6 

Tu 

7 

W 

8 

Th 

9 

* 

F 

10 

8 

11 

1» 

12 

M 

13 

Tu'14 


W 

Th 
F 

8 

M 
Tu 
W 
Th 

F 

S 

s 

M 
Tu 
W 
Th 
F 


15 
16 
17 
18 
19 
20 
21 
22 
23 
24. 
25 
26 
27 
28 
29 
30 
31 


Time  and  Hei^tof  High  and 
Low  water. 


2:00  4:47  11:47      18:48 

1.9  1.6  2.4         0.0 

2:28  7.*00  12:85      19:15 

2.2  1.5  1.8         0.2 

2:53  9:42  13:25      19:45 

2.7  1.5  L6  0.3 

8:88  20:12 

3.1  0.3 

4:20  20:30 

8.4  0.3 

5:02  14:46 

8.6  0.8 

5:40  15:85 

8.8  0.0  ....    . 

6:18  16:20 

3.9  -0.1 

6:56  16:57 - 

8.9  —0.2 

7^27  17:28 

3.8  -0.1 

8:00  17:40  ...... 

8.7  —0.1 

8:36  17:50 

3.5—0.1 

9:12  17:55 

3.2-0.1 

9:42  17:59  ...... 

2.9  0.0  ......    . 

10:00  18:06 

2.5  0.2 

10:15  18:18 

2.2  0.2 

2:05  18:40 

2.2  0.4 

2:82  19K)8 

2.6  0.4 

3K)7  19:82 

2.9  0.4 

8:46  19:48 

3.3  0.3 

4:25  20:10 

3.7  0.8 

5:10  15:18  ...... 

4.0  0.1 

5*.58  15:32 

4.2  0.0  .....    . 

6:42  15:46 

4.2  —0.1 

7:27  16K)0 

4.1  —0.2 

8:14  16:15  22:00    .    .    . 

3.9  —0.1  1.2    ..    . 

0:49  9KX)  16:37      23:10 

1.0  8.5  0.0  1.4 

2:12  9:51  17:02    .    .    . 

1.8  8.0  0.1    ..    . 

OHX)  8a»  10:45      17:28 

L6  1.5  2.4         0.3 

0:48  5:31  11:34      18:00 

2.1  1.5  1.8  0.4 

1:29  7:87  12:28      18:82 

2.5  1.4  1.5         0.5 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Cosmopolitan  Standard,  for  the  meridian  165<'  W.;  0>>  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in 
the  forenoon  (a.m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:42  is  8:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  Mean  Diurnal  Low  Water,  which  is  the  datum  of  sound- 
ings on  the  Coast  and  Geodetic  Survey  charts  for  this  region,  and  which  is  1.5  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }),  1st  quar.;  Q,  full  moon;  (C,  8d  quar.;  E,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  In  apogee  or  perigee. 


ST.  MICHAEL  (Norton  Sound),  ALASKA,  1903. 
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The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Cosmopolitan  Standard,  135th  meridian  E.;  0>>  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the 
datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  3.7  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  %,  new  moon;  }),  Ist  quar.;  0>  ^ull  moon;  (I,  3d  quar,;  £,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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a  comparia 

on  of  conftecutive  heights  will  indicate  whe 

ther  it  is  1 

tiighor 

low  wat«r. 
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The  tin 

le  used  is  CoHmopolitan  Standard,  136tb  m 

eridian  E 

.;  Oi>  is  midnight,  \2^  is  noon:  all 

hours  less  than  12  are 

in  the 

forenoon  (i 

1.  m.),  all  greater 

are  in  the  afternoon  (p.  i 

Q.)  and  when  diminished  by  12  give  the  ti 

mes  after 

noon: 

16:42  is  3:« 

2  p.  m.    The  heights,  in  feet  and  tenths,  ai 

re  reckoned  from  the  Harmonic  Tide  Plane 

,  which  is  approximately  the  | 

datum  of  si 

:>undings 

on  the  Admiralty  Charts  for  this  r 

egion,  and  which  is  3.7  feet  below  mean  sea 

level. 

Symbol 

Is  and  abbreviations  relating  to  the  moon: 

%  new  moon;  "J 

),  Ist  quar.;  O.  full  moon; 

(£,  3d  quar.;  E, 

moon  on  the  ,  | 

equator;  N 

,  S,  moon 

farthest  north 

or  south  of  the  equ 

lator;  A,  P,  moon 

in  apogee  or  perigee. 
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2.9 

18:11 
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0.8 

8:25 
5.9 

14:15 
•2.9 

19:40 
5.4 

S 

10 

0:40 
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4.9 

D 

F 

27 

3:34 
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30 
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2.9 

13:20 
5.1 

19:58 
2.1 
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4.9 

8:32 
8.4 

14:12 
6.4 

21:05 
0.9 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  flrst  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  Is  high  or  low  water. 

The  time  used  is  Cosmopolitan  Standard,  135th  meridian  £.;  0^  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  In  the 
forenoon  (a.  m  ),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon:  for  instance, 
15:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the 
datum  of  itoundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  8.7  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  ^,  1st  quar.;  Q,  full  moon:  (^,  8d  quar.;  E,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 

FEBRUARY. 

MARCH. 

Dayof— 

Time  and  Heij^ht  of  High  and 
Low  Water. 

• 
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Dayof— 

Time  and  Height  of  High  and 
Low  water. 
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9.0 

17.-09 
1.4 

23:26 

8.8 

E   M 

5 

6:81      11:52      W.-OS 
2.8        8.7        2.7 

•        «        • 
■        ■        • 

}) 

Th 

5 

0:40 
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0:85       6:41      12:52 
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2.0 

7:28 
8.6 

13:83 
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19:21 
8.1 

W 

25 

6:12 
7.8 

12:27 
3.6 

18:20 
7.6 

•  ■        ■ 

•  a          ■ 

AM  26 

1 

0:42       7:24      18:24 
1.9        8.3        4.0 

19K)1 
7  7 

Th 

26 

1:30 
1.6 

7:56 
9.0 

14.-01 
2.7 

19:55 
8.6 

Th 

26 

0:26 
2.5 

6:47 
8.4 

12:59 
2.9 

19:00 
8.2 

Tu 

27 

1:20       7:58     18:58 
1.6        8.7        8.6 

19:38 
8.0 

• 

F 

27 

2:08 
L8 

8:21 
9.8 

14:29 
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20:25 
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F 

27 

1K)6 
2.1 

7:19 
8.9 

18:29 
2.2 

19:34 

8.8 

•   W  28 

1:52       8:25     14:27 
1.3        9.0        3.2 

20:10 
8.3 

S 

28 

2:87 
LI 

8:50 
9.6 

14:57 
1.8 

20:57 
9.3 

E 

S 

28 

1:41 
L7 

7:52 
9.2 

14:00 
L7 

20:07 
9.3 

Th  29 

2:22       8:50     14:65 
1.1         9.2         2.9 

20:42 
8.6 

• 

s 

29 

2:18 
1.5 

8:20 
9.4 

14:28 
1.2 

20:40 
9.8 

F 

30 

2:51       9:18      15:24 
1.0         9.4         2.6 

21:14 

8.7 

M  30 

2:48 
1.4 

8:50 
9.6 

14:59 
0.8 

21:12 
10.0 

1 

S 

31 

3:24       9:46      15:53 
1.0         9.5         2.3 

21:46 

8.8 

Tul31 

3:20 
L6 

9:20 
9.5 

15:30 
0.6 

21:48 
9.9 

1         The  tld 

a  eomparlfi 

1         The  tli 

1  forenoon  ( 

is  3:42  p.  m 

of  soundin 

SjTnbo 

equator;  N 

lea  are  placed  in  the  order  of  occurrence,  with  their  timet  on  the  first  line  and  heighUs  ( 
on  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water, 
aeused  is  Cosmopolitan  Standard,  135th  meridian  E.;  Oi>  is  midnight,  r2»  is  noon;  all 
&.  m.),  all  greater  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times 
.    The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  whic 
gs  on  the  Admiralty  Charts  for  this  region,  which  is  5.4  feet  below  mean  sea  level. 
Is  and  abbreviations  relating  to  the  moon:  #,  new  moon:  ^,  1st  quar.;  Q,  full  moon 
,  S,  moon  farthest  north  or  south  of  the  equator:  A,  P,  moon  in  apogee  or  perigee. 

>n  the  second  line  of  each  day; 

hours  less  than  12  are  in  the 
after  noon;  for  instance,  15:42 
h  is  approximately  the  datimi 

;  (!•  3d  quar.;  E,  moon  on  the 
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APRIL. 


a 

8 


Day  of— 


W.  Mo. 


N 
P 


E 


S 
A 


w 

Th 

F 

8 

S 

M 

Tu 

W 

Th 


F 

S 

s 

M 

Tu 

W 

Th 
F 

S 

M 
Tu 
W 

Th;23 

B    F  I  24 

S    25 


2 
3 
4 
5 
6 


Time  and  Height  of  Higrh  and 
Low  Water. 


7 
8 
9 
10 
11 
12 
13 
14 
16 
16 
17 
18 
19 
20 
21 
22 


S 

M 

Tu 

W 

Th 


26 
27 
28 
29 
30 


3:56 
1.9 

4:86 
2.5 

5:15 
8.1 

0:07 
8.5 

1:18 
7.9 

2:40 
7.6 

4:11 

7.7 

5:22 
8.2 

8.7 

0:45 
L8 

1:81 
1.4 

2:10 
L4 

2:46 
L6 

8:20 
2.0 

8:65 
2.4 

4:28 
3.0 

5:02 
3.5 

5:44 
4.1 

0:83 
7.6 

1:36 
7.2 

2:66 
7.1 

4:14 
7.3 

5:12 
7.6 

5:58 
8.1 

0:32 
2.6 

1:10 
2.2 

1:47 
2.0 

2:25 
1.9 

3:02 
2.0 

3:40 
2.3 


9:50 
9.3 

10:27 
9.0 

11:06 
8.5 

6:08 
8.8 

7:19 
4.3 

8:59 
4.4 

10:32 
8.9 

11:38 
3.1 

12.-26 
2.3 

6:58 
9.1 

7:40 
9.4 

8:12 
9.6 

8:45 
9.5 

9:15 
9.3 

9:46 
9.0 

10:18 
8.5 

10:49 
8.0 

11:25 
7.4 

6:35 
4.5 

7:49 
4.7 

9:24 
4.5 

10:41 
4.0 

11:30 
8.3 

12:12 
2.7 

6:38 
8.6 

7:12 
9.0 

7:46 
9.2 

8:19 
9.4 

8:53 
9.4 

9:30 
9.3 


16:06 
0.6 

16:44 
0.9 

17:81 
L4 

11:58 
7.9 

18H)7 
7.3 

14:49 
7.1 

16:29 
7.4 

17:42 
8.1 

18:35 
8.9 

13:06 
L6 

13:49 
1.0 

14:22 
0.6 

14:55 
0.6 

16:28 
0.6 

16:00 
0.9 

16:84 
L4 

17:08 
1.9 

17:50 
2.6 

12:15 
6.8 

18:30 
6.3 

15:20 
6.3 

16:47 
6.8 

17:41 
7.5 

18:24 
8.2 

12-.50 
1.9 

13:22 
1.2 

13:55 
0.6 

14:30 
0.2 

16:07 
0.0 

15:46 
0.1 


22:29 
9.6 

23:14 
9.1 


18:28 
2.0 

19:43 
2.5 

21:19 
2.8 

22:48 
2.6 

28:55 
2.2 


19:20 
9.4 

20K)1 
10.0 

20:39 
10.1 

21:15 
10.0 

21:60 
9.6 

22:26 
9.2 

23:02 
8.7 

23:44 

8.1 


18:42 
3.1 

19:55 
3.6 

21:29 
3.7 

22:60 
3.6 

23:48 
3.0 


19:02 
9.0 

19:40 
9.6 

20:17 
10.0 

20:56 
10.2 

21:36 
10.2 

22:19 
9.9 


MAY. 


Day  of— 


S 


w. 


£ 


o 


S 


£ 


N 

P 


F 

S 

M 
Tu 
W 
Th 

F 

S 

s 

M 
Tu 
W 
Th 
F 
6 
S 
M 
Tu 
W 
Th 
F 
S 
H 
M 


Mo. 


F 

S 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 


Time  and  Ueifhtof  High  and 
Low  water. 


Tu  26 

W 

Th 


27 


28 
29 
30 
31 


4:22 
2.7 

5K)6 
8.2 

6:04 
3.7 

L-OO 
8.3 

2:15 
8.0 

8:85 
7.9 

4:44 
8.0 

5:40 
8.4 

0:28 
2.5 

1:13 
2.4 

1:54 
2.4 

2:28 
2.5 

3.-02 
2.7 

3:86 
8.0 

4:08 
3.8 

4:43 
3.6 

6:22 
3.9 

OKX) 
8.1 

0:50 
7.8 

1:50 
7.5 

2:55 
7.4 

4:08 
7.6 

7.9 

5:60 
8.3 

0:40 
2.9 

1:26 
2.7 

2K)5 
2.5 

2:47 
2.5 

3:30 
2.5 

4:14 
2.7 

6:02 
2.9 


10:09 
8.9 

10:55 
8.4 

11:50 
7.9 

7:12 
3.9 

8:84 
8.8 

9-.55 
3.8 

11K» 
2.7 

11 -.68 
2.1 

6:29 

8.8 

7:12 
9.0 

7:47 
9.1 

8:18 
9.0 

8:49 
8.9 

9:20 
8.6 

9:50 
8.2 

10:23 
7.9 

IIKW 
7.4 

6:05 
4.2 

7:03 
4.2 

8:15 
4.1 

9:80 
3.7 

10:31 
3.1 

11.^ 
2.4 

12:09 
1.6 

6:33 

8.7 

7:14 
9.0 

7:54 
9.8 

8:35 
9.4 

9:15 
9.3 

lOKW 
9.0 

10:60 
8.6 


16-i» 
0.5 

17:17 
1.1 

18:15 
1.8 

13H)4 
7.3 

14:40 
7.2 

1610 
7.5 

17:20 
8.1 

18:17 

8.7 

12:42 
L4 

18.-25 
0.9 

14.^ 
0.6 

14:80 
0.5 

15K» 
0.6 

15:85 
0.9 

16:08 
1.3 

16:41 
1.8 

17^0 
2.8 

11:50 
6.9 

12:54 
6.6 

14:20 
6.5 

15:48 
6.8 

16:50 
7.4 

17:46 
8.1 

18:85 
8.8 

12:60 
0.9 

13:31 
0.3 

14:11 
-0.1 

14:52 
—0.3 

15:85 
—0.1 

16:20 
0.3 

17K)8 
0.9 


23K)6 
9.4 

23:68 
8.9 


19:27 
2.5 

20:55 
3.0 

22:20 
8.0 

28:81 
2.8 


19.-05 
9.8 

19:49 
9.6 

20:26 
9.7 

21K)1 
9.7 

21:34 
9.5 

22K)6 
9.1 

22:42 

8.8 

23.'20 
8.4 


18K>7 
2.9 

19K)9 
3.4 

2027 
8.7 

21:60 
8.8 

22:67 
3.6 

23:52 
3.2 


19:19 
9.6 

20K)2 
10.0 

20:45 
10.3 

2137 
10.3 

22:10 
10.1 

22:58 
9.7 

23:46 
9.3 


JUNE. 


E 


o 

8 


Day of— 

^        \  Time  and  Height  of  High  and 

W.  Mo.  Low%Vdter. 


N 

P 


M 

Tu 
W 
Th 
F 

8 

M 

Tu 

W 

Th 

F 

8 

M 

Tu 

W 

Th 
F 

S 

s 

M 
Tu 
W 
Th 
F 
8 

M 
Tu 


1 
2 
8 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 
26 
27 
28 
29 
30 


5:56 
8.1 

0:40 
8.8 

1:42 
8.4 

2:48 
8.0 

4:00 
8.0 

6.-0B 
8.1 

0K)5 
8.5 

0:55 
8.4 

1:86 
3.8 

2:15 
8.8 

2:48 
8.8 

8:21 
8.8 

8:58 
3.4 

4.-26 
8.4 

5:02 
8.5 

5:89 
8.6 

0:10 
8.8 

0-.54 

8.1 

1:60 
7.8 

2:57 
7.7 

4:02 
7.8 

5:06 
8.0 

0:18 
8.6 

1:05 
S.2 

1:52 
2.9 

2:38 
2.6 

8:20 
2.4 

4K>4 
2.8 

4:49 
2.3 

6:38 
2.3 


11:46 
8.1 

6.56 
8.2 

8Ktt 
8.1 

9:17 
2.9 

lOdtl 
2.5 

11-.80 
L9 

5:56 

8.2 

6:40 
8.4 

7:22 
8.6 

7:59 
8.6 

8:80 
8.5 

9K)1 
8.4 

9:34 
8.2 

10K)5 
7.9 

10:44 
7.7 

11:82 
7.4 

6:24 
8.5 

7:19 
8.4 

8:28 
8.2 

9:31 
2.9 

10:36 
2.3 

11:34 
L6 

6H)0 
8.4 

6:50 

8.8 

7:87 
9.1 

8:28 
9.4 

9:07 
9.4 

9-.55 
9.8 

10:43 
9.0 

11:37 
8.6 


18:03 

1.7 

12£6 
7.6 

14:15 
7.5 

15:38 

7.5 

16:57 
7.9 

18.-01 
8.8 

12:20 
L4 

18:02 
LO 

13:a 
0.2 

14:14 
0.7 

14:46 
0.8 

15:17 
0.9 

15:48 
L2 

16:20 
L6 

16:57 
2.0 

17:88 
2.5 

12:21 

7.1 

13:25 
6.9 

14:88 
7.0 

16:00 
7.8 

17:10 
7.8 

18:12 
8.5 

12.-25 
0.9 

18:12 
0.3 

14K» 
—0.2 

14:42 
-0.3 

15:26 
-0.2 

16:10 
0.2 

16:66 
0.8 

17:48 
1.5 


19?36 
2.4 

20^ 
3.1 

21:30 
3.4 

23:05 
S.5 


18:51 
&8 

19:37 
9.0 

20d5 
9.2 

20:50 
9.2 

21:30 
9.2 

21:52 
9.2 

22:23 
9.0 

22:56 

8,8 

28:31 
8.6 


18:2S 
3.0 

19:28 
S.5 

20:42 
3.9 

22.-(S 

4.0  > 

23:14 
S.9 


19:05 

9.2 

19'.50 

9.S 

20-^ 
10.1 

21:16 
10.3 

21:59 

ia2 

22:41 
10.0 

23:26 
9.6 


The  tide.*)  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  In  high  or  low  water. 

The  time  used  is  Cosmopolitan  Standard,  135th  meridian  £.;  O^*  Is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the 
datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  5.4  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }),  1st  quar.;  Q,  full  moon:  (£,  8d  quar.;  £.  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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23:11 

M 

27 

S:4S       9:4S 
l.<        9.8 

1S:M 
0.2 

16.1 

Th 

27 

'S 

'T. 

17:08 

23.-09 

8 

27 

6*0 

12:00 

n-M 

23:49 

E 

T. 

28 

F 

26 

17:44 

23:46 

5 

M 

28 

6jl3 

12:65 

l»;fiS 

W  20 

6:10      uao 

nao 

23:42 

S 

20 

8«7 

l-i;31 

18:30 

Tu 

29 

0:40 

'h 

11:10 

20:24 

Th30 

5:50      I2KI8 

18:15 

S 

s 

30 

0|30 

7«» 

"ft 

19:82 

W 

30 

T* 

0 

"i1 

'^*7 

J 

F 

31 

0:26       6:47 

1»M 
heord 

"^ 

M 

31 

laS       8:10 

15fl4 

"^ 

Th 

elid 

e<  are  placed  In 

rol occurrence  w 

line  and  heights  0 

ndllneofeaci 

day: 

.  comparis 

heighu  will  Indicate  whe 

her  It  iB  high  or 

er. 

The  ><D 

eosed  is  CosmopiHilan 

Standard,  ]35lh  m 

rldfan  E 

midnight.  12>  if  noon:  all 

hours  leo 

>  .«,  n  .!»  [1 

.  m.),  all  greaie 

the  afternoon  (p. 

m.)  and  when  d 

I«rl„.„., 

p.  m.    The  hefghw.  In 

reckoned  from 

which  In  approximately  the  1 1 

uDdlngs  on  [he  Admiralty  Charts  tor  this  n 

tgton,  which  is  fi 

Ifeett 

lelow  mean  »« leve 

Sjmbo 

8  and  abbre»laUoiiB  relallns  to  the  moon: 

•.  new  tt 

oon:: 

ar;  D.  lull  moon; 

C,  3d  quar.:  E.. 

moonD 

nthe 

equBlor:  N 

S,  moor,  farthest  DoMh 

or  aouth  ot  the  eqm 

tor:  A,  P 

tnapo 

eu  or  ^*rigee. 
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NAGASAKI,  JAPAN,  1903. 


OCTOBER. 


NOVEMBER. 


DECEMBER. 


• 

1 

Day  of— 

W. 

Mo. 

A 

Th 

1 

F 

2 

S 

3 

8 

4 

£ 

M 

5 

Tu 

6 

o 

W 

7 

Th 

8 

F 

9 

S 

10 

n 

11 

N 

M 

12 

Tu 

13 

}) 

W 

14 

Th 

15 

F 

16 

P 

S 

17 

8 

18 

£ 

M 

19 

Tu 

20 

• 

W 

21 

Th 

22 

F 

23 

s 

24 

S 

8 

25 

M 

26 

Tu 

27 

D 

W 

28 

A 

Th 

29 

F 

30 

S 

31 

Time  and  Height  of  High  and 
Low  Water. 


I 


8:66 
6.4 

5:16 
6.8 

0:18 
8.5 

0:46 
2.9 

1:16 
2.4 

1:46 
1.8 

2:12 
1.8 

2:40 
0.0 

8:U 
0.6 

8:45 
0.6 

4:21 
0.7 

5:04 
1.2 

5:55 
1.7 

0:29 
7.4 

1:56 
7.1 

8:42 
7.2 

5:05 
7.8 

6.'06 
8.6 

0:40 
1.8 

1:21 
1.0 

2K)0 
0.5 

2:35 
0.8 

3:10 
0.8 

3:46 
0.6 

4:20 
1.0 

4:58 
1.6 

5:40 
2.3 

0:07 
6.9 

1:17 
6.4 

2:50 
6.3 

4:29 
6.6 


10:14 
8.6 

11:25 
8.8 

6:11 
7.4 

6:50 
8.0 

7:24 
8.6 

7:65 
9.1 

8:25 
9.6 

8:55 
9.8 

9:29 
9.8 

lOKK 
9.7 

10:50 
9.2 

11:89 

8.7 

12:88 
8.1 

7:00 
2.4 

8:28 
2.8 

10K» 

2.8 

11:20 
2.5 

12:17 
2.1 

6:54 
9.8 

7:88 
9.9 

8:20 
10.1 

OKX) 
10.1 

9:87 
9.9 

10:15 
9.5 

10:52 
8.9 

11:34 
8.4 

12:21 
7.8 

6:30 
3.0 

7:36 
3.5 

9K)6 

3.8 

10:29 
3.7 


7.3 

17-.55 
7.7 

12:14 
2.9 

12:55 
2.4 

18:80 
2.1 

14K» 
1.8 

14:80 
1.7 

15K» 
1.8 

15:36 
2.1 

16:11 
2.5 

16:51 
8.0 

17:89 
8.6 

18:40 
4.1 

18:58 
7.7 

15:21 
7.7 

16:41 
8.0 

17:40 
8.4 

18:28 
8.8 

13:08 
1.7 

13:50 
1.6 

14:28 
1.7 

15K)5 
1.9 

15:40 
2.3 

16:15 
2.8 

16:52 
3.4 

17:35 
3.9 

18:27 
4.3 

13:19 
7.4 

14:82 
7.2 

15:48 
7.8 

16:50 
7.5 


28:80 
4.2 


18:38 
8.2 

19KM 
8.5 

19:87 
8.9 

20:04 
9.1 

20:30 
9.8 

21:00 
9.8 

21:80 
9.2 

22K)4 
9.0 

22:42 
8.6 

28:28 
8.0 


20:05 
4.8 

21:42 
4.0 

22:58 
3.8 

23:55 
2.5 


19:14 
9.3 

19:50 
9.5 

20:25 
9.5 

20:59 
9.4 

21:31 
9.1 

8.7 

22:39 
8.1 

23:17 
7.5 


19:33 
4.5 

20:58 
4.4 

22:18 
4.0 

23:15 
8.4 


£ 


Day  of— 


W. 


Mo. 


O 


N 


S 


A 

D 

E 


s 

M 
Tu 
W 

Th 
F 

S 
8 
M 
Tu 
W 
Th 
F 
S 
8 
M 


Time  and  Height  of  High  and 
Low  Water. 


I 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


TU;17 

W  18 
Th  19 


F 

20 

6 

21 

8 

22 

M 

23 

Tu  24 


W 

Th 
F 
S 
8 


25 

26 
27 
28 
29 


Ml  30 


5:28 
7.8 

6:10 
7.9 

0:81 
2.1 

1:05 
L4 

1:89 
0.8 

2:11 
0.4 

2:48 
0.1 

8:25 
0.1 

4H)7 
0.4 

4:52 
0.9 

5:45 
L6 

0:25 
7.6 

1:50 
7.2 

8.'21 
7.8 

4:42 

7.8 

6:47 
8.4 

0:15 
L5 

1:00 
0.9 

1:40 
0.5 

2:16 
0.8 

2:52 
0.4 

8:25 
0.7 

4KN) 
1.0 

4:84 
L5 

5:11 
2.1 

5:55 
2.7 

0:40 
6.7 

1:56 
6.5 

3:19 
6.7 

4:27 
7.1 


U:80 
8.4 

12:15 
8.0 

6:48 
8.6 

7:25 
9.2 

8Kn 
9.7 

8:89 
10.0 

9:18 
10.1 

lOKX) 
9.9 

10:42 
9.6 

11:82 
9.1 

12:27 
8.6 

6:48 
2.3 

8^)7 
2.9 

9-.82 
8.1 

10:52 
8.0 

12:00 
2.8 

6:41 
9.1 

738 
9.5 

8:10 
9.6 

8:48 

9.8 

9:24 
9.6 

9:50 
9.4 

10d» 
9.1 

11:10 

•    8.7 

11:50 
8.3 

12:85 
8.0 

6:49 
8.8 

7:57 
3.7 

9:17 
4.0 

10:30 
4.0 


17:88 

7.8 

18:19 
8.8 

12:55 
2.7 

18:81 
2.4 

14:07 
2.8 

14:44 
2.8 

15:20 
2.5 

16K)1 
2.8 

16:44 
8.1 

ITM 
3.4 

18:85 
8.7 

8.2 

14:46 
7.9 

15:59 
7.9 

17:02 
8.2 

17:59 
8.6 

12:49 
2.7 

18:82 
2.6 

14:12 
2.6 

14:48 
2.8 

15:25 
2.9 

16K)0 
8.2 

16:36 
3.5 

17:15 
3.7 

17:59 
8.9 

18:47 
4.1 

13:25 
7.6 

14:26 
7.4 

15:32 
7.5 

16:34 
7.7 


23:55 
2.8 


18:54 
8.7 

19:28 
9.0 

20K» 
9.2 

20:88 
9.3 

21:09 
9.2 

21:48 
9.0 

22:30 
8.6 

28.-20 
8.1 


19:48 
8.7 

21:08 
3.4 

22:22 
2.9 

23:25 
2.2 


18:44 
8.8 

19:28 
9.0 

20K>1 
9.0 

20:35 
9.0 

21:09 
8.8 

21:42 
8.4 

22:16 
8.0 

22:55 
7.5 

•28:40 
7.1 


19:50 
4.0 

21 KK 
3.7 

22.-07 
3.2 

23KK2 
2.7 


o 

N 
P 


Day of— 


W. 


£ 


f 


E 

1) 


Tu 
W 

Th 
F 

S 
8 
M 


Mo. 


1 
2 
3 
4 
5 
6 
7 


Tu    8 

w]   9 

Th  10 

F  jll 

8    12 

8  ,13 

M   14 

Tu  15 

W  16 

Th  17 

F  il8 

I 

S    19 

8    20 

I 

Ml  21 
Tu;22 
W  23 

I 

Th  24 

I 

F   25 


Time  and  Heifliit  of  High  «nd 
Low  water. 


S 

8 


26 
27 


M   28 
Tu  29 


W 


30 


Th  31 


5:27 
7.7 

6:18 
8.3 

0:82 
L8 

1:14 
0.6 

1:54 
0.2 

2:88 
-0.1 

8:14 
-0.1 

8:57 
0.2 

4:44 

0.7 

5:85 
1.4 

0:21 
7.9 

1:34 
7.6 

2:50 
7.5 

4:15 
7.7 

5:80 
8.1 

6:30 
8.6 

0:41 
LO 

1:24 
0.8 

2:02 
0.6 

2:88 
0.7 

8:10 
0.8 

3:41 
LI 

4:15 
L4 

4:49 
L9 

5:25 
2.4 

0.'04 
7.2 

1:01 
7,0 

2:05 

6.8 

8:25 
7.0 

4:45 
7.4 

5:50 

8.0 


11:80 
8.7 

12:20 

8.4 

7:02 
9.0 

7:45 
9.6 

837 
10.0 

9K)9 
10.1 

9:50 
10.1 

10:84 
9.9 

1130 
9.5 

12:10 
9.0 

6e88 
2.1 

7:44 
2.9 

9HB 
3.4 

1034 
3.7 

11:35 
3.7 

12:81 
8.6 

730 
9.0 

8.-01 
9.2 

8:38 
9.3 

9:12 
9.8 

9:4S 

9.3 

10:15 
9.2 

10:46 
9.0 

1130 
8.7 

11:54 
8.5 

6K» 
3.0 

7:00 
3.5 

8K)7 
4.0 

935 
4.2 

10:48 
4.2 

11:50 
4.0 


1736 
8.0 

18:12 

8.4 

18:06 
8.1 

18:49 
2.9 

14:30 
2.7 

15:10 
2.7 

15:M 
2.7 

16:89 

2.8 

1738 
2.9 

1832 
8.0 

1S.-05 
8.6 

14:05 
8.2 

15:15 
8.0 

1633 
8.0 

1732 

8.1 

18:16 
8.3 

13:19 
3.5 

14K)0 
3.4 

14:88 
3.3 

15:12 
8.2 

15:45 
3.2 

16:19 
3.2 

16:53 
8.3 

1739 
8.4 

18H)6 
3.4 

12:31 
8.2 

1332 

7.9 

1430 

mm    m 

4.  I 

1537 
7.6 

16:33 

1. 1 

17:35 
8.0 


23:19 

10 


15:5* 

20:14 
9.1 

20-i« 
9.2 

21  as 

9.1 


2S:1S 
S.4 


19:21 

3.0 

20*^2 
2.9 

21:46 
2.t 

2:Ai 

•.I 

2S:-^ 
1.6 


19*1 
19:4S 

203L' 
20:.>* 

M 
21.3S 

2sa: 

7.5 


i^^-i) 

3.4 

19*) 

.1  - 
2.0 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  ttmes  on  the  first  line  and  heighta  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  ^ili  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Cosmopolitan  Standard,  135th  meridian  £.;  O**  is  midnight,  12>'  Is  noon;  all  hours  lem  than  12  are  in  tht 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instaoet*. 
15:42  is  8:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  tbe 
datum  of  soundings  on  the  Admiralty  Chart.s  for  this  region,  and  which  is  5.4  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  %,  new  moon:  ^,  1st  quar.:  Ot  full  moon;  (^,  3d  qiiar.:  £.  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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1 

( 

1 

JANUARY. 

FEBRUARY. 

MARCH. 

.  d 

s 

Day  of— 

Time  and  HeUdit  of  High  and 
Low  water. 

• 

E 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

m 

?3 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Th 

Mo. 
1 

W. 

8 

Mo. 

1 

W. 

8 

Mo. 

1 

4:56 
10.2 

11:27 
4.6 

16:22 
10.1 

23:30 
0.5 

5:45 
10.7 

12:28 
8.5 

17:40 
9.9 

■        •        ■ 
•        «        • 

E 

4:84 
10.8 

11:16 
3.0 

16:87 
JO.  2 

23:30 
1.8 

F 

2 

5:86 
10.5 

12:11 
4.4 

17K» 
10.0 

•  •        • 

•  •        • 

■ 

M 

2 

0:30 
1.5 

6:27 
10.6 

13:10 
3.2 

18:28 
9.8 

M 

2 

5:15 
10.5 

12:00 
2.7 

1735 
10.3 

•  •        • 

•  •        • 

1 

S 

3 

0:10 
0.8 

6:16 
10.6 

12:56 
4.1 

18:00 
9.7 

Tu 

3 

1:14 
2.0 

7:10 
10.6 

13:53 
•    2.9 

19:17 
9.6 

Tu 

3 

0:10 
2.1 

5:51 
10.5 

12:38 
2.4 

18:13 
10.2 

s 

4 

U;oO 
1.1 

6:56 
10.7 

13:40 
8.8 

18:43 
9.4 

W 

4 

1:54 
2.6 

7:49 
10.5 

14:88 
2.6 

20:15 
9.2 

W 

4 

0:53 
2.6 

6:32 
10.5 

13.-20 
2.1 

19i02 
9.9 

•E 

M 

5 

1:32 
1.6 

7:40 
10.6 

14:26 
8.5 

19:36 
9.2 

}) 

Th 

5 

2:40 
8.8 

8:32 
10.2 

15:28 
2.3 

21:15 
9.0 

Th 

5 

1:38 
3.2 

7:15 
10.3 

14:06 
L9 

20:00 
9.6 

Tu 

6 

2:18 
2.2 

8:28 
10.5 

15:12 
8.2 

20-.85 
8.9 

F 

6 

3:80 

4.0 

9:20 
10.1 

16:20 
2.0 

22:28 

8.8 

F 

6 

2:25 
3.8 

7:56 
10.1 

14:58 
L8 

20:58 
9.3 

1    1 

7 

8:05 
8.1 

9:10 
10.4 

16K)1 
2.8 

21:40 
8.7 

S 

7 

4:80 
4.5 

10:12 
10.1 

17:19 
2.0 

28:S1 

8.7 

i 

S 

7 

3:14 
4.4 

8:48 
10.0 

15:48 
L7 

22KX) 
9.0 

, 

Th 

8 

8:56 
8.6 

10:00 
10.2 

16-.56 
2.4 

22:50 
8.7 

N 

s 

8 

5:88 
5.0 

11:10 
10.1 

18:18 
1.4 

■        ■        • 

8 

8 

4:11 

4.8 

9:40 
9.9 

16:45 
L7 

28K)5  ! 
8.9  1 

F'   9 

4:54 
4.2 

10:60 
10.2 

17*1 
2.0 

a         •         • 
•         ■         • 

M 

9 

0:38 
8.8 

6:47 
5.1 

12.-08 
10:2 

19:19 
1.1 

M 

9 

5:16 
5.0 

10:40 
9.8 

17:49 
1.7 

•  ■         ■ 

•  •        • 

S 

10 

OKX) 
8.7 

6:08 
4.8 

11:42 
10.2 

18:51 
1.3 

P  Tu 

10 

1:89 
9.1 

7:60 
5.1 

13:01 
10.3 

20:16 
0.8 

P 

Tu 

10 

0:10 
8.9 

6:22 
4.9 

11:44 

9.8 

18:50 

1.7  i 

8 

11 

8.8 

7:17 
5.0 

12:88 
10.4 

19:45 
0.8 

W 

11 

2:30 
9.3 

8:48 
4.8 

13:58 
10.5 

21:10 
0.6 

W 

11 

1.'06 
9.1 

731 
4.6 

12:46 
9.9 

19:50 
1.6 

N 

M 

12 

2:01 
9.2 

8:15 
5.1 

18:28 
10.4 

20:40 
0.4 

O 

Th 

12 

8:15 

9.8 

9:89 
4.8 

14:51 
10.6 

22KX) 
0.6 

Th 

12 

1:56 
9.4 

8:20 
4.1 

18:45 
10.1 

20:48 
L6 

P 

O 

Tu 

13 

2-.55 
9.5 

9:10 
5.0 

14:15 
10.6 

21:30 
0.0 

F 

13 

4:00 
10.0 

10:28 

8.8 

15:40 
10.6 

22:45 
0.8 

0 

F 

13 

2:43 
9.7 

9:13 
3.5 

14:42 
10.2 

21:38 
1.7 

W 

14 

8:42 
10.0 

10:08 
4.7 

15K)6 
10.8 

22:20 
0.0 

£ 

S 

14 

4:40 
10.3 

11:15 
3.2 

16:83 
10.5 

23::)0 
1.1 

E 

S 

14 

8:24 
10.0 

lOHX) 
2.9 

15:32 
10.4 

22:25 
1.9, 

Th 

15 

4:26 
10.2 

10:52 
4.4 

15:66 
10.8 

23:06 
0.0 

s 

16 

5:19 
10.5 

12^)0 
2.8 

17:21 
10.3 

•                •                B 

■                •                • 

8 

15 

4:04 
10.2 

10:46 
2.4 

16:21 
10.5 

23:10  1 
2.1  , 

F 

16 

5:10 
10.4 

11:88 
4.0 

16:45 
10.6 

23:50 
0.4 

M 

16 

0:14 
1.5 

5:58 
10.7 

12:46 
2.4 

18:11 
10.1 

Ml  16 

4:42 
10.5 

11:30 
2.0 

17:10 
10.4 

28:51  ; 
2.5 

s 

17 

5:50 
10.6 

12:25 
8.6 

17:85 
10.8 

•        *        • 
■        ■        • 

Tu 

17 

0:56 
2.1 

#6:38 
10.8 

13:29 
2.2 

19:01 
9.8 

Tu  17 

1 

5:22 
10.6 

12:14 
1.6 

17:59 
10.2 

•        •        • 
■        •        • 

E     S 

18 

0:82 
0.9 

6:82 
10.7 

18:10 
3.3 

18:26 
9.9 

W 

18 

1:40 
2.7 

7118 
10.6 

14:15 
2.0 

19:58 
9.3 

W 

18 

0:81 
2.9 

6:02 
10.5 

12:58 
L5 

18:41 
10.0 

M    19 

1:18 
1.5 

7:12 
10.8 

14K)0 
2.9 

19:20 
9.6 

<L 

Th 

19 

2:22 
3.3 

8:00 
10.4 

15K)6 
2.0 

20:50 
9.0 

Th  19 

1:16 
8.3 

6:45 
10.4 

13:44 
1.5 

19:31  ' 
9.7 

CiTu  20 

2.-02 
2.2 

7:56 
10.7 

14:48 
2.5 

20:15 
9.0 

F 

20 

8:10 
8.9 

8:51 
10.3 

15:56 
2.0 

21:51 

8.7 

F   20 

2:00 
3.8 

758 
10.3 

14:31 
1.6 

20:25 
9.4 

W  21 

2:47 
2.9 

8:40 
10.5 

15:40 
2.3 

21:17 

8.7 

s 

S 

21 

4K» 
4.4 

9:41 
10.1 

16:48 
2.0 

22:55 
8.5 

S 

/r 

S    21 

2:48 
4.2 

8:14 
10.0 

15:20 
L8 

21:21 
9.1 

Th[22 

8:85 
8.7 

9:27 
10.4 

16:31 
2.1 

22:25 
8.4 

A 

8 

22 

5K)6 

4.8 

10:88 
9.9 

17:48 
2.0 

•        •        • 
>        •        • 

A ;  8 1 22 

3:41 
4.4 

9:05 
9.7 

16:09 
2.0 

22:20 
9.0 

F    23 

4:32 
4.2 

10:18 
10.3 

17:28 
1.8 

28:80 
8.8 

M 

23 

OKX) 

8.5 

6:10 
5.0 

11:35 
9.7 

18:48 
1.9 

M   23 

4:38 
4.7 

10:02 
9.4 

17:05 
2.2 

23:20 
9.0 

i  S  :  24 

5:35 
4.8 

11:10 
10.2 

18:23 
1.6 

•        •        • 

Tu 

24 

0:55 

8.8 

7:12 
4.9 

12:31 
9.7 

19:39 
1.7 

Tu  24 

5:40 
4.7 

11:05 
9.2 

18:00 
2.3 

■             a             •       ■ 

•            •             « 

1 

8  1  S  i25 

0:35 

8.4 

6:88 
5.0 

12.-08 
10.1 

19:20 
1.4 

W 

25 

1:47 
9.1 

8:06 
4.7 

13:28 
9.7 

20:29 
1.6 

W  25 

0:16 
■    9.1 

6:41 
4.5 

12:08 
9.2 

19:00  ' 
2.3 

A    M,26 

1 

1:30 
8.6 

7:40 
5.0 

12:55 
10.0 

20:10 
1.2 

Th 

26 

2:88 
9.5 

9:00 
4.8 

14:16 
9.8 

21:18 
1.5 

Th  26 

1:10 
9.4 

7:40 
4.1 

13:05 
9.4 

20:00 
2.3 

Tu  27 

2:23 
9.0 

8:86 
5.0 

13:45 
10.0 

21:00 
0.9 

• 

F 

27 

3:15 
9.9 

9:50 
3.9 

15:05 
10.0 

22:05 
1.4 

FI27 

1:55 
9.6 

8:86 
3.6 

14:00 
9.6 

20:48 

2.;i 

•  :W 

1 

28 

8K)7, 
9.5 

9:29 
.  4.8 

14:31 
10.1 

21:46 
0.8 

S 

28 

3:55 
10.2 

10:35 
3.5 

15:58 
10.1 

22:50 
1.5 

E 

S  ;28 

2:40 
9.9 

9:25 
3.1 

14:50 
9.9 

21:39 
2.3  ; 

iTh 

29 

8:46 
9.9 

10:17 
4.4 

15:20 
10.1 

22:27 

0.8 

• 

8    29 

8:21 
10.1 

10:06 
2.6 

15:39 
10.3 

22:14  1 
2.5  ! 

•  F 

30 

4:28 
10.2 

11:08 
4.2 

16:06 
10.1 

23:09 
0.9 

M  30 

4:00 
10.8 

10:46 
2.1 

16:26 
10.5 

23K)7  ; 
2.6  1 

S  131 

6K)8 
10.4 

11:45 
8.9 

16:54 
10.0 

23:50 
1.1 

Tu  31 

4:36 
10.8 

11:28 
1.7 

17:12 
10.6 

23:51  ' 
3.0 

1 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
'  a  comparison  of  consecutive  heights  will  Indicate  whether  it  is  high  or  low  water. 

'         The  time  used  is  Mean  Local  Civil  for  the  meridian  117^  50^  £.;  0>>  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  hy  12  give  the  times  after  noon;  for  instance, 
I  15:42  is  3:42  p.  m.    The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the 
datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  6.3  feet  beluw  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  0,  new  moon;  ^,  1st  quar.;  Q,  full  moon;  (^,  dd  quar.;  £,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator:  A,  P,  moon  in  apogee  or  perigee. 
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APRIL. 

MAY. 

JUNE. 

• 

c 

8 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

a 

8 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

§ 

Day  of— 

1 
Time  and  Height  of  High  and 

Low  Water. 

1 

,  VV.  Mo. 

W. 
F 

Mo. 
1 

W. 
M 

Mo. 

1 

W 

1 

5:17 
10.3 

12:10 
1.4 

18:00 
10.6 

•  •         • 

•  •         • 

N 
P 

0:20 
4.0 

5:25 
10.4 

12:28 
0.5 

18:37 
10.6 

1 

1:40 
4.3 

6:38 
10.0 

13:40 
1.0 

19,50 
10.4 

Th 

2 

0:85 
8.4 

6:00 
10.8 

12:53 
1.2 

18:51 
10.3 

S 

2 

1:10 
4.3 

6:10 
10.3 

13:15 
0.6 

19:25 
10.4 

D 

Tu 

2 

2:80 
4.1 

7:81 
9.6 

14:30 
L4 

20:40 
10.2 

F 

3 

1:20 
3.8 

6:40 
10.2 

13:38 
1.2 

19:40 
10.1 

s 

3 

1:58 
4.4 

7.-00 
10.0 

14K)1 
0.9 

20:15 
10.1 

W 

3 

8:21 
3.8 

8:81 
9.0 

15:20 
2.2 

21  nS 
10. 1 

N 

S 

• 

4 

2:12 
4.2 

7:27 
10.1 

14:27 
1.2 

20:38 
9.7 

D 

M 

4 

2:48 
4.5 

7:68 

9.8 

14:55 
L4 

21:08 
9.8 

E 

Th 

4 

4:12 
8.4 

9:40 
8.8 

16:14 
2.9 

22:20 
10.0 

1> 

s 

5 

3:03 
4.5 

8:15 
9.8 

15:20 
1.5 

21:85 
9.4 

Tu 

5 

3:41 
4.4 

8:51 
9.3 

15:48 
2.0 

22:08 
9.6 

F 

5 

6:10 
8.0 

10:48 
8.6 

17:10 
3.5 

23:10 
10.0 

P 

M 

6 

3:58 
4.7 

9:12 
9.6 

16:15 
1.8 

22:84 
9.2 

W 

6 

4:36 
4.1 

10:00 
9.0 

16:46 
2.6 

23:00 
9.5 

S 

6 

6H)5 
2.5 

11:58 
8.6 

18:10 
4.0 

•  •          ■ 

•  «          ■ 

Tu 

7 

4:57 
4.7 

10:17 
9.4 

17:17 
2.0 

28:85 
9.2 

E 

Th 

7 

5:85 
3.7 

11:10 

8.8 

17:45 
3.0 

23:50 
9.6 

s 

7 

0H» 
10.0 

7:08 
1.9 

13K)2 
8.9 

19:12 
4.4 

W 

8 

5:57 
4.4 

11:26 
9.3 

18:20 
2.8 

•        •        • 
■        •        • 

F 

8 

6:37 
8.2 

12:16 
9.0 

18:48 
8.4 

•  ■        ■ 

•  ■        • 

M 

8 

0:50 
10.2 

7:67 
1.8 

14.-00 
9.1 

20:12 
4.7 

Th 

9 

0:80 
9.8 

6:58 
4.0 

12:81 
9.4 

19:20 
2.6 

S 

9 

0:40 
9.7 

7:80 
2.6 

18:20 
9.8 

19:45 
3.6 

Tu 

9 

1:34 
10.8 

8:44 
0.9 

14:50 
9.4 

21:05 

4.8 

£ 

F 

10 

1:20 
9.5 

7:55 
8.8 

13:33 
9.6 

20:19 
2.7 

s 

no 

1.-25 
9.9 

8:21 
1.9 

14:16 
9.6 

20:40 
3.9 

O 

W   10 

2:16 
10.5 

9:81 
0.6 

15*.35 
9.6 

21:56 
4.7 

S 

11 

2KB 
9.7 

8:50 
2.7 

14:80 
10.0 

21:10 
2.9 

o 

M 

11 

2:06 
10.1 

9:10 
1.8 

15:07 
9.8 

21:83 
4.0 

S 

Th  11 

1 

3:00 
10.5 

10:14 
0.4 

16:20 
9.9 

22:44 
4.7 

o 

s 

12 

2:47 
10.0 

9:87 
2.1 

15:22 
10.2 

22:00 
3.0 

Tu 

12 

2:50 
1U.3 

9:60 
0.9 

15:55 
10.0 

22:20 
4.1 

F 

12 

8:45 
10.4 

IIKX) 
0.8 

17H» 
10.1 

28:31 

4.6 

M 

13 

3.-28 
10.2 

10:21 
L5 

16:07 
10.8 

22:45 
8.2 

W 

13 

8:81 
10.5 

10:40 
0.6 

16:40 
10.2 

28:05 
4.2 

A 

S 

13 

4:26 
10.2 

11:38 
0.4 

17:45 
10.3 

•  •         * 

•  •         • 

Tu 

14 

AM 
10  A 

11:06 
1.1 

16:55 
10.4 

28:80 
3.4 

8 

Th 

14 

4:18 
10.5 

11:21 
0.5 

17:22 
10.8 

23:51 
4.3 

s 

14 

0:18 
4.5 

5r20 
10.0 

12:18 
0.7 

18:1» 
10.5 

w 

15 

4:47 
10.5 

11:50 
0.9 

17:40 
10.3 

•  ■        « 

•  ■        • 

F 

15 

4:54 
10.8 

12:05 
0.5 

18.-05 
10.3 

•   •     *        • 

■        •        ■ 

M 

15 

1K» 
4.3 

6KX) 
9.7 

13.-00 
1.0 

19KW 
10.0 

Th 

16 

0:10 
3.7 

5:27 
10.5 

12:80 
0.9 

18:26 
10.2 

S 

16 

0:38 
4.4 

5:40 
10.1 

12:45 
0,7 

18:52 
10.3 

Tu 

16 

1:51 
4.1 

6:48 
9.4 

13:40 
1.4 

19:50 
10.6 

s 

F 

17 

0:56 
4.0 

6:10 
10.3 

18:12 
1.0 

19:11 
10.0 

A 

s 

17 

1:25 
4.4 

6:25 
9.8 

13:27 
1.0 

19:85 
10.2 

Wil7 

2:88 
3.9 

7:88 
9.0 

14:28 
1.9 

20-S5 
10-5 

S 

18 

1:41 
4.2 

6:51 
10.0 

18:57 
1.2 

20:00 
9.8 

M 

18 

2:14 
4.8 

7:12 
9.5 

14:10 
1.5 

20:20 
10.2 

1 

Th 

18 

8.'25 
8.6 

8:85 
8.8 

15:12 
2.5 

2125 
10.4 

A 

s 

19 

2:83 
4.3 

7:41 
9.7 

14:42 
1.6 

20:51 
9.7 

C 

Tu 

19 

3:05 
4.2 

8:03 
9.0 

14:55 
2.0 

21:10 
10.1 

F 

19 

4.15 
3.3 

9:40 
8.6 

16:02 
3.2 

22:15 
10.3 

C 

M 

20 

8:25 
4.4 

8:35 
9.3 

15:30 
2.0 

21:45 
9.6 

W 

20 

8:55 
4.0 

9:05 

8.7 

15:48 
2.4 

22:00 
10.0 

S 

20 

5:06 
2.8 

10:48 
8.6 

17K)0 
3.7 

2SKB 
10.2 

Tu 

21 

4:17 
4.4 

9:34 
8.9 

16:22 
2.3 

22:40 
9.5 

Th 

21 

4:48 
8.7 

10:09 
8.6 

16:89 
2.9 

22:65 
10.0 

6 

21 

6H» 
2.8 

11:56 
8.7 

18:01 
4.2 

28:.V5 
10.2 

W 

22 

6:15 
4.2 

10:35 

8.8 

17:20 
2.6 

23:35 
9.6 

£ 

F 

22 

5:41 
8.3 

11:12 

8.7 

17:39 
8.3 

28:46 
10.0 

M 

22 

6:54 
1.7 

12:58 
9.1 

19H» 
4.5 

*         •         * 

Th'23 

6:12 
3.9 

11:41 

8.8 

18:20 
2.9 

•  •         • 

•  ■         • 

S 

23 

6:35 
2.7 

12:20 
8.9 

18:40 
3.6 

•        t        • 
■        •        • 

Tu 

23 

0:41 
10.4 

7:48 
1.1 

13:58 
9.4 

20:09 

4.8 

£ 

F 

24 

0-.80 
9.7 

7:10 
8.4 

12:45 
9.0 

19:20 
3.0 

s 

24 

0:81 
10.0 

7:-29 
2.8 

13:20 
9.8 

19:41 
3.9 

W 

24 

1:80 
10.6 

8:88 
0.6 

14:50 
9.9 

21:08 
4.S 

S 

25 

1:15 
9.9 

8:01 
3.0 

18:40 
9.5 

20:15 
3.1 

M 

25 

1:19 
10.1 

8:20 
1.6 

14:16 
9.7 

20:89 
4.1 

N 

• 

Th 

25 

2:16 
10.7 

9:28 
0.1 

15:40 
10.1 

22«) 

4.b 

s 

26 

2:00 
10.0 

8:50 
2.3 

14:85 
9.9 

21K» 
8.2 

Tu 

26 

2KJ8 
10.3 

9K)5 
1.0 

IbiffJ 
10.1 

21:82 
4.8 

P 

F 

26 

8K)4 
10.7 

10:15 
0.0 

16:28 
10.3 

22:.M 
4.7 

1 

>[   27 

2:40 
10.1 

9:35 

1.7 

15:25 
10.3 

21:57 
3.4 

• 

W 

27 

2:50 
10.5 

9:55 
0.4 

16:58 
10.5 

22:25 
4.4 

S 

27 

3:50 
10.8 

11:01 
0.1 

17:12 
10.5 

23:41 
4-5 

Tu  28 

1 

1 

3:20 
10.3 

10:20 
1.2 

16:13 
10.5 

22:45 
3.6 

N 

Th 

28 

3:85 
10.6 

10:86 
0.1 

16:46 
10.6 

23:14 
4.5 

8 

28 

4:38 
10.7 

11:48 
0.2 

17:58 
10.5 

.     .     . 

W 

29 

4:00 
10.4 

11:00 
0.8 

17:00 
10.7 

■23:35 
3.8 

P 

F 

29 

4:12 
10.7 

11:21 
0.0 

17:31 
10.8 

■         •         • 
•         •         • 

M 

29 

0:80 
4.2 

5:30 
10.4 

12:34 
0.4 

18:41 
10.6 

Th 

30 

4:43 
10.4 

11:45 
0.5 

17.50 
10.6 

•         ■         « 
■         •         • 

S 

30 
31 

0:03 
4.5 

0:50 
4.5 

5:00 
10.6 

5:49 
10.3 

12K)6 
0.0 

12:53 
0.3 

18:20 
10.6 

19K)6 
10.6 

Tu 

30 

1:11 
3.9 

6:20 
10.0 

18:21 
1.0 

19.-24 

10.6 

h  day: 

in  the 
;tance. 
jly  the 

on  the 

The  ti( 
a  comparit 

The  til 
forenoon  ( 
15:42  Is  3:4 
datum  of  i 

S>Tnbo 
equator;  ^ 

lea  are  placed  in  the  order  of  occurrence,  wl 
jon  of  consecutive  heights  will  indicate  wh 
nc  used  is  Mean  Local  Civil  for  the  merldii 
a.  m.),  all  greater  are  in  the  afternoon  (p 
2  p.  m.    The  heights,  in  feet  and  tenths,  an 
K>undings  on  the  Admiralty  Charts  for  this  i 
Is  and  abbreviations  relating  to  the  moon: 
,  8,  moon  farthest  north  or  south  of  the  equ 

th  their  times  on  the  Umi  line  a 
ether  it  is  high  or  low  water, 
m  117°  50'  £.;  O"  is  midnight,  li 
.  m.)  and  when  diminished  by 
B  reckoned  from  the  Harmonic 
-egion,  and  which  is  6.3  feet  beU 
#,  new  moon:  }),  1st  quar;  ( 
lator;  A,  P,  moon  In  apogee  or  r 

nd 

P»  it 
12  i 
'  Tl 

)W  1 

►erii 

heights  ( 

}  noon;  t 
five  the 
dc  Plan* 
mean  sea 
till  moon 
?ee. 

)n  the  second  line  of  eac 

ill  hours  leas  than  12  are 
times  after  noon;  for  ins 
B,  which  is  approximaU 
I  level. 
;  Ci  ^  quar.;  £,  moon 
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JULY. 

AUGUST. 

SEPTEMBER. 

c  Day  of— 
]?:    W.  ;Mo. 

Time  and  Height  of  High  and 
Low  water. 

• 

e 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

c 

s 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

w.  !mo. 

W. 
Tu 

Mo. 
1 

E   VV     1 

2:06 
8.5 

7:17 
9.6 

14:08 
1.7 

20K)7 
10.5 

s 

1 

3:15 
2.2 

8:55 
8.9 

15:16 
3.6 

21:04 
10.4 

s 

4:25 
L9 

10:30 
8.7 

16:45 
4.6 

22:11 
9.8 

>  Th    2 

2:58 
8.1 

8:14 
9.2 

14:53 
2.5 

20:51 
10.5 

s 

2 

4.-05 
2.0 

10:00 
8.6 

16:10 
4.2 

21:51 
10.3 

W 

2 

5:21 
2.0 

11:85 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  timeH  on  the  flrst  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  i««  high  or  low  water. 

The  t-'me  used  is  Mean  Local  Civil  for  the  meridian  117°  50'  E.:  0**  is  midnight,  12'>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m  )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  arc  reclconed  from  the  Harmonic  Tide  Plane,  which  is  approximately  the 
datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  6.3  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  %.  new  moon;  }),  1st  quar.;  O.  full  moon;  C  3d  quar.;  E,  moon  on  the 
,  equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Mean  Local  Civil  for  the  meridian  121°  80'  £.;  Oi>  is  midnight,  V2*>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  Instance, 
15:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the 
datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  5.3  feet  below  mean  .sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }),  1st  quar.:  Q,  full  moon;  C  3d  quar.;  E,  moon  on  the 
equator:  N,  S,  moon  farthettt  north  or  south  of  the  equator;  A,  P.  moon  in  apogee  or  perigee. 
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in  apogee  or  perigee. 
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2:56 
17.0 

8:41 
16.5 

4:-25 
15.8 

5:12 
14.9 

6:05 
14.1 

0:40 
8.2 

1:40 
8.7 

2.42 
3.9 

8:43 
3.7 

4:38 
3.3 

5:27 
2.7 

0:03 
14.9 

0:45 
15.4 


8:82 
1.5 

9:10 
1.8 

9:50 
2.2 

10:35 
2.7 

11:21 
3.4 

12:15 
4.1 

7:20 
14.1 

8:28 
14.0 

9:88 
14.2 

10:41 
14.8 

11:37 
15.6 

12^25 
16.4 

6:50 
0.3 

7:37 
0.2 

8:21 
0.4 

9:05 
1.0 

9:47 
1.6 

10:80 
2.5 

11:15 
3.5 

12:06 
4.5 

7:04 
13.4 

8:10 
18.0 

9:15 
18.0 

10:16 
13.4 

11:07 
14.1 

11:51 
14.8 

6:14 
2.2 

6:55 
L8 


14:49 
16.4 

15:26 
16.8 

16K)5 
16.0 

16:49 
15.6 

17:87 
15.1 

18:81 
14.6 

18:18 
4.8 

14:29 
5.0 

15:40 
4.7 

16:45 
4.1 

17:40 
8.2 

18:81 
2.4 

18:10 
17.0 

18:58 
17.4 

14:35 
17.4 

15:17 
17.0 

16:00 
16.5 

16:41 
15.8 

17:29 
15.1 

18:20 
14.8 

13:05 
5.8 

14:11 
5.7 

15:20 
5.7 

16:28 
5.8 

17:15 
4.6 

17:59 
3.8 

12:81 
15.5 

13K)9 
16.0 


20:55 
2.4 

21:86 
2.2 

22:17 
2.1 

28K)8 
2.8 

28:57 
2.5 


19:84 
14.3 

20:40 
14.3 

21:48 
14.8 

22:50 
15.4 

28:46 
16.1 


19:18 
1.7 

20:01 
1.2 

20:45 
1.0 

21:29 
1.1 

22:12 
L4 

22:55 
2.0 

28:46 
2.6 


19:18 
13.6 

20:21 
18.8 

21  .-25 
13.4 

22.*25 
13.8 

23:19 
14.3 


18:88 
8.1 

19:15 
2.4 
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3 

W 
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M 

9 

Tu 

10 

W 

11 

Th 

12 

F 

13 

8 

14 

S 

15 

M 

16 

Tu 

17 

W 

18 

Th 

19 

F 

20 

S 

21 

s 

22 

M 

23 

Tu 

24 

W 

25 

Th 

26 

F 

27 

8  '28 


M 
Tu 


29 
30 
31 


Time  and  Heia^ht  of  High  and 
Low  water. 


1:24 
16.9 

2:02 
16.2 

2:42 
16.5 

3:21 
16.4 

4:05 
16.1 

4:55 
15.0 

5:50 
15.0 

0:28 
2.5 

1:82 
2.8 

2:41 
2.9 

3:48 
2.5 

4:49 
2.0 

5:42 
1.5 

022 
16.6 

1:10 
17.0 

1:51 
17.1 

2:85 
17.1 

3:15 
16.6 

8:58 
15.9 

4:42 
15.2 

5:31 
14.4 

0:01 
3.8 

0:58 
8.9 

2:01 
4.2 

8:05 
4.2 

406 
8.8 

5:00 
3.2 

5:47 
2.7 

0:20 
15.7 

IKK) 
16.8 

1:40 
16.9 


7:88 
L5 

8:10 
1.5 

8:49 
1.5 

9:29 
1.9 

10:10 
2.5 

1057 
8.3 

11:50 
4.1 

6:53 
14.4 

8Kn 
14.0 

9:12 
14.1 

10:16 
14.7 

11:12 
15.4 

12K)1 
16.2 

6:88 
1.1 

720 
1.0 

«:00 
1.0 

8:40 
1.4 

9:20 
2.1 

10.-01 
2.9 

10:45 
8.7 

11-.34 
4.6 

6:25 
18.7 

7:27 
18.3 

8:82 
13.2 

9:34 
13.5 

1028 
14.1 

11:16 
14.8 

12.00 
15.4 

6:29 
2.2 

7:09 
1.7 

7:47 
1.6 


18:45 
16.4 

14.-28 
16.5 

15:01 
16.5 

15:40 
16.2 

1621 
15.7 

17:09 
15.1 

18:04 
14.5 

12:55 
4.7 

5.0 

15:20 
4.7 

1625 
8.9 

17:22 
2.9 

18:11 
2.0 

12:46 
16.8 

18:81 
17.1 

14:11 
17.1 

14:50 
16.8 

15:80 
16.3 

16:10 
15.5 

16:55 
14.7 

17:45 
13.9 

UJSO 
5.2 

13:85 
5.6 

14:44 
5.5 

15:47 
5.0 

16:41 
4.2 

17:27 
3.3 

18K)8 
2.7 

12:40 
15.9 

13:20 
16.4 

13:55 
16.5 


19:53 
1.8 

20:80 
1.5 

21:10 
L4 

21:58 
L4 

22:89 
1.7 

28:30 
2.0 


19:09 
14.1 

20:20 
14.1 

21:80 
14.5 

22:83 
15.2 

28:30 
16.0 


18:56 
1.2 

19:39 
0.9 

20:20 
0.7 

21:01 
0.8 

21:42 
1.2 

22:25 
1.9 

28:10 
2.6 


18:40 
13.2 

19:46 
12.9 

20:54 
13.0 

21:57 
13.5 

22:51 
14.2 

23:40 
15.0 


18:48 
1.8 

19:26 
1.1 

20K)5 
0.7 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Mean  Local  Ciyil  for  the  meridian  118^  lO'  £.;  0^  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:42  is  8:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the 
datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  9.0  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }),  Istquar.;  0«  '^11  moon;  (C,  8d  quar.;  E,  moon  on  the 
equator;  N,  8,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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9 

10 
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12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Height  of  High  and 
Low  Water. 


2:20 
17.1 

8Ktt 
17.0 

3:48 
16.6 

4:37 
16.0 

6:81 
15.4 

0:06 
2.4 

1:08 
8.0 

2:16 
3.2 

8:24 
8.2 

it2b 
2.8 

6:28 
2.4 

0:02 
16.8 

0:48 
16.8 

1:30 
16.9 

2:10 
16.8 

2:62 
16.4 

8:82 
16.0 

4:15 
15.4 

5:01 
14.8 

5:51 
14.2 

0:22 
4.0 

1:22 
4.8 

2:26 
4.4 

8:27 
4.2 

4.*22 
8.7 

5:12 
8.0 

5:58 
2.6 

0:85 
16.6 

1:18 
17.1 

2.-01 
17.8 


8:25 
1.8 

9K)8 
2.1 

9.50 
2.6 

10:39 
8.3 

11:34 
4.0 

6:81 
14.7 

7:87 
14.8 

8:45 
14.3 

9:48 
14.8 

10:44 
15.2 

11:85 
15.9 

6:12 
1.9 

6:56 
1.9 

7:36 
2.0 

8:15 
2.8 

8:56 
2.7 

9:85 
8.8 

10:17 
8.9 

11K)6 
4.5 

11:58 
4.9 

6:47 
13.8 

7:47 
13.7 

8:47 
13.7 

9:42 
14.1 

10:35 
14.7 

11:24 
15.4 

12K)6 
15.9 

6:40 
2.3 

7:22 
2.2 

8:06 
2.2 


14:32 
16.5 

15:12 
16.2 

15:56 
16.7 

16:45 
16.1 

17:48 
14.5 

12:89 
4.6 

13:48 
4.5 

14:58 
4.2 

16:00 
8.4 

16:56 
2.7 

17:46 
1.8 

12:22 
16.4 

13:03 
16.6 

18:41 
16.6 

14:21 
16.8 

14:59 
16.8 

15:39 
15.1 

16:21 
14.4 

17:10 
13.7 

18:05 
18.1 

12:57 
6.2 

14KX) 
6.1 

15:00 
4.6 

15:55 
8.8 

16:48 
3.0 

17:34 
2.0 

18:16 
1.1 

12:46 
16.8 

13:26 
16.4 

14:06 
16.4 


20:46 
0.6 

21:29 
0.7 

22:15 
1.1 

23:06 
1.8 


18:50 
14.0 

20:02 
14.0 

21:10 
14.3 

22:15 
14.9 

28:10 
16.6 


18:30 
1.1 

19:12 
0.6 

19:51 
0.5 

20:32 
0.7 

21:11 
1.2 

21:54 
1.8 

22:38 
2.5 

23:27 
3.3 


•        •        • 

19:10 
12.8 

20:13 
12.9 

21:16 
13.4 

22:12 
14.2 

23:04 
15.1 

23:50 
16.9 


18:58 
0.5 

19:40 
0.0 

20:23 
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15 

S 
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s 

17 

M 

18 

Tu  19 


20 
21 
22 
23 
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F 

S 

s 

M  25 
Tu  26 
•  W  27 
N  Th  28 
P  F  '  29 
S  '30 
S   31 


Time  and  Height  of  High  and 
Low  water. 


2:45 
17.3 

3:32 
16.9 

4:20 
16.4 

6:14 
15.7 

6:11 
15.2 

0:49 
8.1 

I'M 
8.5 

8K)2 
3.7 

4.-06 
8.4 

6:00 
8.2 

6:48 
8.0 

0:29 
16.0 

1:10 
16.2 

1:50 
16.2 

2:30 
16.1 

8:10 
16.9 

3:50 
15.6 

4:84 
15.2 

5:21 
14.8 

6:12 
14.4 

0:42 
4.2 

1:41 
4.4 

2:43 
4.4 

8:41 
4.0 

4:36 
3.6 

5:27 
3.3 

0:11 
16.4 

0:67 
17.0 

1:42 
17.3 

2:30 
17.3 

3:16 
17.1 


8:49 
2.4 

9:35 
2.8 

10:25 
8.2 

U:22 
8.7 

12:22 
4.0 

7:13 
14.8 

8:16 
14.6 

9:16 
14.7 

10:16 
16.2 

11:06 
15.6 

11:52 
15.9 

6:82 
3.0 

7:18 
8.0 

7:52 
8.2 

8:31 
8.4 

9:11 
3.6 

9:53 
8.9 

10:40 
4.8 

11.-29 
4.5 

12:21 
4.5 

7KJ5 
14.1 

8K)0 
14.1 

8:58 
14.4 

9:54 
14.8 

10:45 
15.3 

11:32 
15.8 

6:15 
2.9 

7:00 
2.7 

7:45 
2.5 

8:31 
2.5 

9:20 
2.6 


14:50 
16.1 

15:38 
16.7 

16:30 
16.1 

17:29 
14.6 

18:36 
14.2 

18:26 
3.9 

14:30 
8.6 

15:30 
8.1 

16:28 
2.4 

17:17 
1.7 

18K)3 
1.1 

12:86 
16.1 

18:15 
16.0 

13:64 
15.7 

14:32 
15.8 

15:11 
14.8 

15:54 
14.2 

16:40 
13.7 

17:38 
13.3 

18:32 
18.1 

18:20 
4.4 

14:19 
8.9 

15:15 
3.3 

16H)6 
2.5 

16:58 
1.6 

17:45 
0.7 

12:17 
16.1 

13K)2 
16.3 

18:46 
16.4 

14:34 
16.2 

15:23 
15.9 


21:09 
0.2 

21:56 
0.8 

22:48 
L5 

28:46 
2.6 


19:40 
14.0 

20:50 
14.3 

21:56 
14.8 

22:51 
15.3 

28:42 
15.7 


18:45 
0.8 

19:26 
0.7 

20:06 
0.9 

20:45 
1.8 

21.-27 
1.8 

22:10 
2.4 

22:55 
8.1 

23:46 
3.7 


19:82 
13.2 

20:36 
13.6 

21:87 
14.2 

22:32 
15.0 

23:28 
15.7 


18:31 
0.1 

19:18 
0.3 

20K>4 
0.3 

20:50 
0.1 

21:40 
0.5 
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Time  and  Height  of  High  and 
Low  Water. 


4.-05 
16.7 

4:55 
16.2 

6:60 
15.7 

0:25 
8.1 

1:28 
8.7 

2:81 
4.0 

8:83 
4.2 

4:30 
4.2 

5.-22 
4.1 

0K>9 
15.8 

0:50 
15.5 

1:80 
16.7 

2K)9 
15.8 

2:46 
15.8 

8:26 
15.7 

4:07 
16.6 

4:60 
15.8 

6:86 
14.9 

0K» 
8.9 

1:00 
4.3 

2.-00 
4.5 

4.4 

4.-01 
4.2 

4:68 
8.8 

6:50 
8.4 

0:38 
16.7 

1:26 
17.1 

2:12 
17.3 

2:58 
17.3 

8:45 
17.1 


10:10 
2.8 

11:06 
3.1 

12:01 
8.2 

6:45 
15.1 

7:43 
14.9 

8:42 
14.8 

9:40 
15.0 

10:34 
16.2 

11:28 
16.4 

6K» 
4.0 

6:51 
8.8 

7:81 
8.8 

8:10 
8.8 

8:50 
8.8 

9:30 
3.8 

10:14 
8.8 

10:59 
8.8 

11:49 
8.7 

6:25 
14.6 

7:19 
14.5 

8:15 
14.6 

9:14 
14.7 

10K>9 
15.1 

16K» 
16.6 

11:58 
16.0 

6:40 
3.0 

7:29 
2.6 

8:16 
2.8 

9K)5 
2.2 

9:54 
2.2 


16:16 
15.4 

17:14 
14.9 

18:14 
14.6 

13KN) 
8.2 

14:02 
S.1 

15H» 
2.7 

15:60 
2.8 

16:60 
1.8 

17:36 
1.6 

12H)9 
16.5 

12:50 
16.4 

13:30 
15.2 

14:10 
15.0 

14:49 
14-7 

15:30 
14.8 

16:15 
14.0 

17K)6 
13.8 

17U57 
18.7 

12:42 
3.6 

13:40 
3.8 

14:87 
2.9 

15:34 
2.3 

16-.29 
1.5 

17:20 
0.7 

18:10 
0.1 

12:42 
16.4 

13:90 
16.6 

14:20 
16.6 

15:10 
16.8 

16.-00 
15.9 


22:30 
1.4 

28:26 
2.-2 


I 


19-J7 
14.3 

20:25 
112 

21:30 
14.3 

22:29 
14.6 

23:21 
15.0 


I 


18.-20 

19:02 

LI 

19:42 
L2 

20:22 
L4 

21:02 

1.8 

21:44 
2.8 

22:27 
2.8 

28:13 
3.4 


18:55 
13.7 

19:57 , 
13.8 

21  H» 
14.2 

22.-00 
14.7 

22:56 
15.4, 

28:50 
16.1 


18:59 

-as 

19:46 
-0.4 

20:34 
-0.1 

21:22 
a4 

22±> 
L2 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  Is  Mean  Local  Civil  for  the  meridian  118°  lO'  £.;  0>>  is  midnight.  12>>  is  noon;  all  hours  leai  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the 
datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  9.0  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  0,  new  moon;  }),  1st  quar.;  0*  'u^l  moon;  ^,  8d  quar.;  E,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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14.0 

8     S 

■a 

fi^ 

4i 

18.8 

W 

5 

6:80 

1*4" 

3.0 

13.7 

'SI 

11*2 

17:10 

23:34 

M,  6 

2:59 
4.9 

fS 

ie 

■J2*l 

Th 

6 

4:31 

10:32 

16:48 

2»ao 

3.8 

14.8 

"Js 

,tJ    7 

4:00 

WM 

■•s 

22:60 

* 

F 

7 

4.7 

11:24 
14.8 

'2.4 

< 

0:18 

Tl 

IS.  3 

ii 

s' W    8 

4;« 

s 

ii 

28:47 
14.6 

C 

S 

8 

om 

6K)8 

"i" 

"i'S 

' 

15.8 

6:58 

13:09 

19:16 

.Th    9 

i.& 

Vs*o 

"i1 

8 

9 

0:43 

■51 

liJX 

leao 

16.1 

'i.9 

K 

19;51 

0,  F   10 

S 

6:30 
4.S 

'^^ 

'■i'S 

M 

10 

15.7 

7:26 

6.2 

16.6 

i.7 

Th 

10 

2fl5 

8:10 

"ij 

20:30  i 

aJ  S    11 

15.4 

7:10 
4.0 

»'o 

1.5 

Tu 

11 

l» 

f\ 

"*i 

20:17 

F 

11 

s 

«i^ 

liM 

21*7 

S,12 

1:4$ 

7:4S 
S.7 

13:S0 

20*0 

E 

W 

12 

S 

T. 

^i^ 

■i.o 

S 

12 

w" 

9:30 

16.0 

21:47 

JMjlS 

a 

•s 

14.9 

i.8 

Th 

13 

mLi 

Ts 

15.  S 

2.8 

s 

13 

8:58 

10:15 

'St 

*^3^ 

jTu  H 

H 

S.3 

ujn 

21:18 

F 

14 

s 

9:SB 

"5*1 

^'i" 

<t 

M14 

4:43 
18.0 

11«8 

'S 

23:25 

W 

16 

t:IS 

»;48 

■s 

^^ 

S 

15 

s 

4; 

1S.1 

^i^ 

N 

Tu 

15 

l*i*6 

"ifs 

14.  B 

E  Th 

16 

15.7 

3.0 

14.6 

3.1 

« 

s 

16 

15.1 

2.4 

14,6 

4.0 

W 

16 

0:26 
4.6 

10 

29 

1B«1 

i  !f 

17 

S 

"2." 

17  aa 

""si 

M 

17 

Ts 

12^9 

18-M 

Th 

17 

las 

7:49 

14*8 

20:40 

I  s 

18 

b-M 

UM 

18;19 

Tu 

IS 

0:48 

.'« 

'T, 

19:66 

F 

18 

4.8 

14.8 

15:16 
2.8 

14.6 

s^ie 

ll 

S:30 
14.7 

19 

14.0 

N 

W 

19 

4.9 

14.2 

2.6 

14.2 

F 

S 

19 

"3^ 

lO-iB 

2.3 

U?3 

M  20 

'.1 

7-M 

14«1 

20:25 

Th 

20 

SKX 

9:17 

15:89 

22:09 

8 

20 

4:53 

11«4 

15.8 

"S 

23:33 

!     jTu 

21 

?! 

14.5 

is 

21:31 

F 

21 

4:12 

■a 

leao 

23:08 

t 

M 

21 

2.0 

11:96 

16.5 

i.s 

■    ■    -1 

NJW 

22 

8:30 

S^ 

"li 

22:82 

*• 

S 

22 

8.4 

IS.  9 

"1^ 

16.2 

Tu 

22 

n 

1.2 

n1 

1.0 

Th 

23 

4«! 

10*1 

To 

23:28 

• 

8 

23 

"a!! 

12:12 
18.6 

"as 

W 

23 

ia)7 

7:14 

18j2J 

19^7 

i" 

24 

•a 

18.0 

0.4 

M 

24 

0;45 

T^ 

17.1 

19:13 

Th 

24 

1*7" 

7^5 
0.3 

17.4 

i.3 

1  ^ 

25 

ie.4 

8:21 
2.9 

'is^ 

■*<i" 

•^ 

Tn 

25 

17.3 

\^1 

n^ 

0.4 

F 

ffi 

?7l 

Tl 

14:56 

i.9 

B 

26 

1:07 

i8.e 

7:10 

13:16 

18.8 

10:30 

W 

26 

?L5 

8--21 

H^SS 

"al 

8    26 

T. 

95» 

■a 

"i'i 

M 

27 

17.3 

1.8 

17.0 

0,0 

Th 

27 

2M 
1-.3 

0.7 

16.9 

21:28 

8 

27 

\iii 

^T& 

'S 

22:26 
3.5 

E;Tu'28 

I«7 

8:4S 

14:S4 

21KB 

F 

28 

16.8 

9:M 
1.1 

i8.'oe 

^^S 

5 

M 

28 

4:36 

10:50 

17:13 

23:16 

1      W,29 

8:20 

i-.s 

'3 

18:44 
16.5 

4; 

S 

29 

431 
16.1 

10:86 

16:52 
15.4 

22:56 

Tu 

29 

5:27 
14.1 

3.1 

li.O 

iTh30 

18.B 

"i" 

"^ 

ii 

I 

8 

30 

15.3 

2.8 

14.5 

4.2 

W 

30 

"s-'o 

itt 

"S 

'•3"^ 

J    FiSl 

4i2 

11:07 

17:Sl 

23:28 

M 

31 

flKXI 

12:20 

Vi 

The  lid 

H  pom  pari 

The  ti 

IJ:12  L-  3:1 
tlHtumoIs 

esBie  placed  In  Ihe  order  of  occurrence,  w 
on  of  WBnecutlTC  height*  will  Indicate  whe 
De  (ued  iB  Mean  Local  Civil  tor  Ihe  meridia 
.  m.).  all  greater  are  In  the  atteruooE  (p- 
p.  m.    The  helghU,  In  leet  and  tenihi.  a 
oundlnga  on  ihe  Admirally  CharU  for  ihls 
■  and  abhrevlatlocis  relailng  to  Ihe  moon 

b  their  times  on  the  fltal  line  and  heighu  0 
her  It  iB  high  or  low  water. 
Q  118°  10'  E.!  0*  is  midiiight,  ISf  1<  noon:  ■ 

■e  reckoned  Irom  the  Harmonic  Tide  Plan 

■egioQ,  and  which  it  9.0  leel  below  mean  aea 

ator:  A,  p,  moon  in  apogee  or  perigee. 

n  the  second  line  of  eacb  day:  1 

hours  lees  than  12  are  iu  the  ' 
meg  alter  noon:  {or  Inaiauce. 
which  li  approiimalely  the 
level.                                      ; 
C,Mqnar.;E.moo«onthej 
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AMOY  (Inner  Harbor),  CHINA,  1903. 


OCTOBER. 

NOVEMBER. 

r 

DECEMBER. 

I 

-•  Day  of— 
:i   W.  Mo. 

A  Thi    1 

Time  and  Height  of  High  and 
Low  Water. 

• 

a 

8 

Day  of— 

1 

Time  and  Height  of  High  and 
Low  Water. 

s 

s 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

w.  !mo. 
S     1 

W.  'Mo. 

1 

Tu    1 

1:19 

7:80 

13:42 

20:11 

2:41 

8:69 

IbiOS 

21.-24 

2:56 

9:17 

1650 

21:32 

5.4 

13.0 

4.3 

13.3 

4.6 

13.2 

4.5 

14.0 

1 

8.6 

18.7 

4.5 

14-5 

F 

2 

2:25 

8:38 

14:49 

21:13 

E 

M 

2 

3:87 

9:56 

16:04 

22:16 

iw;  2 

8:49 

10:18 

16:15 

22^5 

5.4 

13.0 

4.3 

13.5 

3.9 

13.9 

4.1 

14.6 

w  *      1           ^ 

2.9 

14.4 

4.2 

15,0 

'  S 

3 

3:28 

9:40 

15:49 

22:06 

Tu'   3 

457 

10:47 

16:63 

23:04 

Th    3 

4:89 

11:06 

mm 

2S:12 

1 

5.0 

13.4 

4.0 

14.0 

1 

3.1 

14.7 

3.5 

16.2 

2.0 

16.2 

8.7 

15.4 

s 

4 

4:21 

10:35 

16:42 

22:56 

W!    4 

5:15 

11:83 

17:88 

28:45 

F      4 

557 

11:52 

17:54 

28:57 

4.2 

14.0 

3.5 

14.5 

■  i 

2.2 

15.6 

3.0 

15.7 

1 

1.1 

16.0 

3.3 

15.  S 

E'M 

5 

5:Q8 

11:20 

17:28 

28:40 

0|Th    5 

5:57 

12:15 

18:20 

■        •        ■ 

OS      5 

6:12 

12:38 

18:40 

.     . 

1 

3.5 

14.7 

3.0 

15.2 

1 

L8 

16.2 

2.7 

•        ■        ■ 

0.4 

16.6 

2.9 

■          •         - 

0  Tu 

6 

5:50 

12:03 

18:10 

■         ■         • 

i  F 

6 

0:25 

6:37 

ISKW 

19:01 

N    §  !    6 

0:41 

6:67 

13:28 

19124 

2.7 

15.4 

2.6 

■         «         • 

16.0 

0.6 

16.8 

2.5 

1    O     ,        V 

1            . 

16.1 

-0.1 

17.0 

2-7 

W 

7 

0:21 

6:28 

12:42 

18:48 

s 

7 

1K)5 

7  18 

13:40 

19:42 

P  1  M     7 

1:26 

7:42 

14KW 

20:08 

15.7 

L9 

16.1 

2.1 

■^^ 

■ 

16.2 

0.2 

17.1 

2.4 

16.8 

-0.3 

17.8 

2-6 

iTh 

g 

0:58 

7:06 

13:20 

19:26 

N 

S      8 

1:45 

8:00 

14:24 

20:26 

iTu    8 

2:10 

857 

14:52 

20:55 

v^ 

16.1 

1.3 

16.6 

2.0 

■*^                     V*' 

16.2 

0.0 

17.2 

2.6 

} 

16.2 

-0.2 

17.2 

2-6 

;  F 

9 

1:83 

7:44 

14:00 

20K)5 

M     9 

2:26 

8:44 

16:09 

21:10 

W     9 

2:68 

9:15 

16:40 

21:45 

'■' 

16.3 

0.8 

16.9 

2.1 

16.1 

0.2 

17.0 

2.8 

1     • '    '       ^^ 

16.0 

0.3 

16.9 

2.7 

i  s 

10 

2:10 

8:22 

14:40 

20:44 

P 

Tu  10 

8:10 

9:30 

15:55 

21:58 

Th  10 

8:48 

lOKM 

1658 

22iS7 

1 

16.2 

0.6 

16.9 

2.3 

15.7 

0.7 

16.5 

8.2 

16.6 

LO 

16.5 

2.9 

's 

11 

2:49 

9:05 

15:25 

21:26 

W  11 

4:00 

10:20 

16:47 

22:52 

c 

F   11 

4:42 

10:57 

17:20 

2S:») 

16.0 

0.8 

16.6 

2.8 

*  •              A  4 

15.2 

L4 

15.9 

3.6 

m.              M  ^ 

16.1 

2.0 

16.9 

8.0 

X ;  M  12 

3:30 

9:50 

16:12 

22:18 

C  Th  12 

4:58 

11:15 

17:42 

23:51 

E 

S    12 

5:42 

11.54 

18:14 

•         •        • 

t 

15.6 

1.2 

16.1 

8.3 

1 
1 

14.6 

2.2 

16.3 

3.9 

14.7 

2.8 

15.8 

•         •        • 

Tu 

13 

4:18 

10:40 

17:05 

23H)6 

F   13 

6:02 

12:17 

1S:41 

•        •        • 

S    13 

059 

6:45 

12:55 

i9ai 

15.0 

1.7 

15.5 

8.9 

^         *  %^ 

14.2 

3.0 

14.9 

•        •        • 

8.1 

14.4 

3.6 

14.9 

C,  W 

14 

5:14 

11:86 

18:03 

•        •        • 

1 

8    14 

0-.54 

7:08 

13:20 

19:44 

M   14 

1:80 

7:51 

13:59 

20:11 

14.4 

2.4 

14.8 

•        •        • 

w 

^•f^              ^   A 

3.9 

14.0 

3.5 

14.6 

3.1 

14.1 

4.1 

14.  h 

Th 

15 

0:08 

6:20 

12:38 

19K>7 

£ 

S    15 

2M 

8:18 

14:30 

20:46 

Tn  15 

2:32 

9M 

15K)4 

21:11 

4.4 

13.9 

3.0 

14.4 

^■y        A^^ 

3.6 

14.2 

3.8 

14.7 

2.8 

14.2 

4.3 

14.9 

P    F 

16 

1:17 

7:30 

13:45 

20:14 

M  16 

3K)2 

9:26 

15:35 

21:46 

W  16 

8:82 

10:03 

16K)5 

22:09 

4.5 

13.8 

8.3 

14.4 

3.1 

14.6 

3.6 

15.1 

2.4 

14.4 

4.3 

15.1 

S 

17 

2:26 

8:40 

14:52 

21:17 

Tu  17 

4:00 

10:25 

16:33 

22:40 

Th  17 

457 

11:00 

17.-00 

23:01 

4.2 

14.2 

3.3 

14.7 

2.4 

15.1 

3.4 

16.6 

1 

1.9 

14.8 

4.2 

15,4 

E     S 

18 

8:30 

9:45 

15:58 

22:16 

W  18 

4:53 

11:20 

17:25 

28:29 

;  F  18 

5:17 

11:50 

17:60 

:sr» 

3.5 

14.7 

3.1 

15.8 

1.6 

15.7 

3.2 

16.0 

1.4 

16.2 

3.9 

15.6 

M  19 

4:28 

10:45 

16:57 

23:10 

•  Th  19 

5:40 

12:07 

18:11 

•         «         * 

•  s 

19 

6:04 

12J5 

18:35 

•          •          • 

2.7 

15.5 

2.5 

15.9 

1.0 

16.1 

3.0 

■         *         • 

s- 

LI 

16.6 

3.7 

■          •          • 

•  Tu  20 

5:20 

11:37 

17:48 

23:57 

F   20 

0:13 

6:25 

12:61 

18:63 

8  :20 

0:34 

6:45 

13:15 

19:16 

1.7 

16.3 

2.0 

16.4 

16.2 

0.5 

16.3 

3.0 

15.6 

0.9 

15.8 

a-6 

•W  21 

6:06 

12:26 

18:88 

•        •        ■ 

S    21 

0:65 

7K)7 

13:82 

19:35 

,  M  21 

1:15 

758 

13:54 

19:55 

I      1 

0.9 

16.8 

1.9 

•        •        ■ 

16.2 

0.4 

16.4 

8.0 

15.6 

0.9 

16.0 

8,5 

Th!22 

•0:40 

6:49 

13:09 

19:15 

S    S    22 

1:38 

7:48 

14:18 

20:16 

Tu^  22 

1:65 

8:08 

14:81 

20A*i 

16.7 

0.4 

17.1 

2.0 

1 

16.0 

0.5 

16.3 

8.2 

15.3 

1.1 

16.0 

S.5 

F  |23 

1:20 

7:30 

18:51 

19:55 

M   23 

2:15 

8:29 

14:63 

20:55 

A  ,  W ,  23 

2:85 

8:49 

15:10 

21 J  5 

1 

16.8 

0.2 

17.0 

2.2 

15.6 

0.9 

16.1 

3.6 

1      ' 

16.0 

1.5 

16.0 

8.5 

S    24 

2:00 

8:11 

14:83 

20:36 

Tu  24 

2:56 

9:10 

15:34 

21:38 

Th  24 

8:16 

958 

15:50 

21:56 

1 

16.5 

0.8 

16.7 

2.6 

15.1 

L6 

15.8 

3.7 

14.7 

2.0 

15.8 

S.6 

s    S    25 

2:40 

8:52 

15:15 

21:17 

A ,  W  25 

3:39 

9:53 

16:17 

22:28 

F    25 

3:58 

10:09 

16-.31 

22:40 

16.1 

0.8 

16.3 

3.1 

1 

14.5 

2.2 

15.4 

4.1 

1 

14.3 

2.6 

15.5 

3.6 

;  M  i  26 

3:20 

9:35 

15:48 

22K)0 

Th  26 

4:25 

10:38 

17K)2 

23:11 

S    26 

4:44 

10A2 

17:14 

23:25 

1    •  -^  t  ^»^^ 

15.4 

1.4 

15.7 

3.7 

13.9 

2.9 

14.9 

4.4 

14.0 

3.3 

15.5 

3,7 

Tu  27 

4:05 

10:20 

16:46 

22:60 

D 

F   27 

5:15 

11:26 

17:52 

•         ■         • 

£ 

ft    27 

5:34 

11:40 

18KX» 

«          •         • 

14.6 

2.3 

15.0 

4.3 

13.4 

3.7 

14.5 

■         «         • 

D 

18.7 

3.9 

14.6 

•         »         « 

^  !  W .  28 

4:54 

11:10 

17:84 

23:42 

s 

28 

0:02 

6:14 

12:20 

18:44 

;  M  28 

0:18 

6:28 

12:31 

18»£ 

1 

13.8 

3.1 

14.4 

4.8 

4.5 

13.1 

4.3 

14.1 

8.6 

13.6 

4.4 

14-3 

A,Th  29 

5:50 

12:04 

18:30 

•         ■         • 

£ 

s 

29 

1:00 

7:11 

13:19 

19:40 

•Tu  29 

1:14 

7:30 

izjao 

19:49 

13.2 

3.9 

13.9 

•         •         • 

4.5 

13.0 

4.7 

14.1 

8.5 

18.5 

4-8 

14.2 

F   30 

0:40 

6:52 

13:03 

19:29 

M 

30 

1:58 

8:15 

14:20 

20:35 

VV  30 

2:12 

8:85 

14:84 

20:4}* 

5.1 

12.8 

4.4 

13.7 

4.1 

13.2 

4.8 

14.1 

3.8 

13.6 

4.9 

14.2 

;  S    31 

1:42 
5.1 

7:55 

12.8 

14:07 
4.6 

20:28 
18.6 

Th  31 

8:10 
2.8 

9M 
14.1 

15:37 
4.7 

21:46 

14.6  , 

1 

The  tid 

es  are  placed  in  the  order  of  occurrence,  wl 

th  their  times  on 

the  first  line  and  heights  € 

>n  the  second  line  of  each  day; 

a  comperis 

on  of  consecutive  heights  will  Indicate  whe 

ther  it  is  high  or 

low  water. 

The  tlE 

ae  used  is  Mean  Local  Civil  for  the  meridla 

n  118<>  10* 

£.;  0^  is  midnight,  12i>  is  noon;  al 

1  hours  less  than  12  are 

in  the 

forenoon  (( 

&.  m.),  all 

greater  are  In  ihe  afternoon  (p. 

m.)  and  when  diminished  by  12  give  the  t 

imes  'after  noon; 

for  instance.  '| 

15:42  is  3:4! 

I  p.  m.    The  heights,  In  feet  and  tenths,  a 

re  reckoned  from  the  Harmonic  Tide  Plan 

e,  which 

Is  apprc 

iximat< 

sly  the 

datum  of » 

fundings 

on  the  Admiralty  Charts  for  this  r 

eglon,  and  which  is  9.0  feet  below  mean  sea 

level. 

Symbo 

Is  and  abbreviations  relating  to  the  moon: 

#,  new  moon;  }>,  1st  quar.;  O.  full  moon 

;  (Ci  3d  quar.;  E,  moon  on  the  | 

equator.  N 

,  S,  moon 

farthest  north 

or  south  of  the  equ 

ator;  A,  P 

',  moon 

in  apogee  or  perigee. 
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4 

JANUARY. 

• 

F£BRUARY. 

^ 

1 

MARCH 

• 

a 

18 

s 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

B 

8 

Day  of— 

Time  aod  Height  of  High  and 
Low  Water. 

• 
S3 

8 

s 

£ 

Day  of— 

Time  aod  Height  of  High  and 
Low  Water. 

W. 

Mo. 

1 

W. 
S 

Mo. 

1 

W. 

Mo. 

1 

ixh 

4:40 
0.9 

11:25 
4.3 

15:38 
3.4 

21:54 
7.1 

£ 

5:17 
1.1 

11:36 
4.9 

16:.55 
3.1 

22:49 
6.5 

4:12 

1.4 

10:28 
5.8 

16:05 
2.6 

22:09 
6.5 

F 

2 

5:15 
0.9 

11:56 
4.4 

16:20 
3.4 

22  At 
7.0 

M 

2 

5:49 
L4 

12:07 
5.1 

17:45 
3.1 

23:26 
6.0 

M 

2 

4:42 
L6 

10:54 
5.6 

16:48 
2.5 

22:45 
6.1 

, 

S      3 

5:50 
1.0 

12:25 
4.5 

17:05 
3.5 

23:02 
6.7 

Tu 

3 

6:20 
1.8 

12:41 
5.4 

18:41 
3.1 

•        ■         • 

Tu 

3 

5:15 
1.9 

11:22 
5.8 

17:85 
2.4 

23:22 
6.7 

s  ;  4 

6:25 
1.2 

12:59 
4.7 

17:58 
3.6 

28:89 
6.2 

W 

4 

0:10 
5.4 

6:57 
2.1 

13:21 
5.6 

19:47 
3.1 

W 

4 

5-49 
2.8 

11:66 
5.8 

18.-26 
2.4 

«        •        • 

EM 

5 

7:01 
1.5 

13:39 
4.9 

19K)1 
8.6 

•  »        • 

•  •        • 

}) 

Th 

5 

IKX) 
4.9 

7:41 
2.6 

14:12 
5.7 

21:03 
3.0 

Th 

5 

0K)5 
5.1 

6:22 
2.7 

12:31 
6.0 

19.-26 
2.5 

,Tu 

6 

0:25 
5.7 

7:89 
1.8 

14:26 
5.1 

20:13 
3.6 

F 

6 

2:22 
4.2 

8:29 
2.9 

15:15 
5.9 

22:80 
2.8 

F 

6 

0:58 
4.5 

6:59 
8.0 

18:18 
6.0 

20:40 
2.6 

D 

W 

7 

1:22 
5.1 

8:25 
2.2 

15:22 
5.5 

21:87 
8.4 

S 

4:40 
3.9 

9.29 
3.1 

16:'28 
6.3 

23:52 
2.3 

I 

S 

7 

2:20 
4.1 

7:45 
3.4 

14.-21 
6.1 

22:05 
2.4 

Th 

8 

2:48 
4.6 

9:22 
2.6 

16:18 
5.8 

28:01 
8.0 

N 

s 

8 

6r25 
4.0 

- 10:39 
3.3 

17:40 
6.7 

■        •        • 

s 

8 

4:40 
8.9 

8:55 
8.6 

15:45 
6.1 

28:28 
2.1 

;  F 

t 

1 

9 

4:58 
4.2 

10:18 

2.8 

17:14 
6.2 

•  •        ■ 

•  •        • 

M 

9 

1:00 
1.7 

7:40 
4.1 

11:50 
8.3 

18:41 
7.1 

M 

9 

6:20 
4.1 

10:20 
8.6 

17:15 
6.8 

•  ■        • 

•  •        • 

S 

10 

0:15 
2.4 

6:36 
4.2 

11:15 
2.9 

18:10 
6.8 

P 

TulO 

1:51 
1.2 

8:28 
4.4 

12:53 
8.1 

19:85 
7.4 

p 

Tu 

10 

0:86 
L8 

7.-29 
4.4 

11:40 
8.4 

18:25 
6.6 

s 

11 

1:15 
1.8 

7:45 
4.8 

12:18 
8.0 

19.-00 
7.3 

W  11 

2:86 
0.8 

9:10 
4.7 

13:50 
2.8 

20r25 
7.7 

VV 

11 

1:27 
1.4 

8:10 
4.7 

12:46 
8.1 

19:22 
7.0 

N ;  M 

12 

2:09 
1.1 

8:42 
4.5 

18:09 
8.1 

19:50 
7.6 

o 

Th 

12 

3:20 
0.6 

9:49 
.   50 

14:42 
2.6 

21:12 
7.7 

Th 

12 

210 
1.2 

8:48 
5.0 

18:42 
2.7 

20:14 
7.1 

P,Tu 

13 

2'.56 

0.6 

9:81 
4.6 

14:02 
8.0 

20:86 
7.9 

F 

13 

3:58 
0.6 

10:26 
5.2 

15:80 
2.4 

21:56 
7.5 

O 

F 

13 

2:49 
1.1 

9:16 
5.5 

14:84 
2.8 

21K)0 
7.1 

VV 

14 

3:40 
0.2 

10:16 
4.7 

14:53 
2.9 

21:22 
8.0 

£ 

S 

14 

4:87 
0.7 

11:04 
5.4 

16:20 
2.4 

22:40 
7.1 

£ 

S 

14 

8.-25 
L2 

9:47 
5.8 

15:21 
2.0 

21:48 
6.9 

1 

Th  16 

4:25 
0.1 

11.00 
4.7 

15:42 
2.9 

22:08 
7.8 

s 

15 

5:11 
1.0 

11:37 
5.6 

17:10 
2.4 

23:22 
6.5 

s 

15 

4:02 
1.4 

10:17 
6.1 

16:10 
1.9 

22.'27 
6.5 

1 
1 

F   16 

5:07 
0.2 

11:44 
4.9 

16:32 
2.9 

22:51 
7.5 

1  M  !  16 

1 

5:50 
1.4 

12:15 
5.7 

28:03 
2.6 

■        ■        • 
•        ■        • 

M 

16 

4:86 
1.6 

10-51 
6.2 

16:57 
1.9 

23:10 
6.0 

S    17 

5:48 
0.5 

12:80 
5.1 

17:24 
3.0 

23:87 
6.9 

Tu  17 

1 

0:07 
5.8 

6:27 
2.0 

12:59 
5.7 

19:01 
2.7 

Tu 

17 

509 
2.1 

11-25 
6.1 

17:46 
2.0 

23:58 
5.4 

E    S'18 

1 

6:28 
1.0 

13:10 
5.2 

18:20 
3.2 

■  •         • 

■  •         % 

:VV  18 

0:54 
5.1 

7:04 
2.5 

18:45 
5.6 

20:08 
3.0 

W 

18 

5:41 
2.5 

12:02 
6.1 

18:35 
2.2 

•        ■        ■ 

M 

19 

0:22 
6.2 

7:07 
1.5 

13:56 
5.3 

19:25 
3.3 

(C  Th 

1 

19 

2m 

4.4 

7:38 
3.0 

14:36 
5.6 

21:28 
3.1 

Th 

19 

0:40 

4.8 

6:15 
2.9 

12:88 
6.0 

19:82 
2.4 

a 

Tu 

20 

1:10 
5.4 

7:46 
2.1 

14:50 
5.4 

20:39 
3.4 

F 

20 

3:45 
4.0 

8:19 
3.3 

15:38 
5.6 

23K)9 
3.0 

F 

20 

1:55 
4.8 

6:47 
3.3 

18:19 
5.8 

20:86 
'2.6 

W 

21 

2:20 
4.6 

8:35 
2.6 

15:46 
5.6 

'22:09 
8.3 

8     S 

21 

5:40 

3.8 

9:10 
3.6 

16:46 
5.7 

•  ■         • 

•  •         > 

S 

S 

21 

8:85 
8.9 

7:80 
8.6 

14:12 
5.6 

21:58 
2.7 

Th 

22 

4:10 
4.1 

9:16 
3.0 

16:46 
5.7 

23:54 
3.0 

i 

22 

0:40 
2.6 

7:10 
3.9 

10:20 
8.8 

17:47 
5.9 

A 

s 

22 

5:18 
4.0 

8:80 
8.9 

15.-28 
5.5 

23:10 
-2.6 

F 

23 

6K)0 
8.8 

10:03 
3.3 

17:40 
6.0 

•        •         ■ 

;m 

23 

1:28 
2.4 

8:06 
4.1 

11:28 
3.8 

18:35 
6.1 

M 

23 

6:80 
4.3 

9:58 
4.0 

16:51 
5.5 

•  •        • 

•  ■        * 

S 

1 

24 

1:12 
2.6 

7:20 
8.8 

10:56 
8.5 

18:25 
6.2 

Tu 

24 

1:54 
2.0 

8:35 
4.3 

12:27 
3.7 

19:15 
6.3 

Tu 

24 

0:11 
2.4 

731 
4.5 

11:15 
3.9 

17:66 
5.6 

s 

S|25 

1:68 
2.2 

8:20 
4.0 

11:50 
3.6 

19:02 
6.5 

W 

25 

2:18 
1.8 

9:04 
4.5 

13:17 
3.5 

19:51 
6.5 

W 

25 

0:52 
2.1 

7:58 
4.7 

12:18 
8.7 

18:45 
5.8 

A 

M 

26 

2:28 
1.9 

9:00 
4.1 

12:38 
8.6 

19:88 
6.7 

Th 

26 

2:44 
1.5 

9:26 
4.7 

14:02 
3.2 

20:27 
6.7 

Th 

26 

157 
1.9 

8:20 
4.9 

13K» 
8.8 

19:29 
6.0 

Tu 

27 

2:54 
1.6 

9:32 
4.2 

18:25 
8.5 

20:10 
6.9 

• 

F 

27 

3:11 
1.3 

9:49 
4.9 

14:42 
3.0 

21:00 
6.8 

F 

27 

2:00 
1.8 

8:40 
5.2 

13:53 
2.9 

20:08 
6.2 

.• 

W'28 

1 

8:15 
1.3 

10:00 
4.3 

14:09 
8.4 

20:40 
7.0 

S 

28 

8:40 
1.3 

10:06 
5.1 

15:23 
2.7 

21:34 
6.7 

E     S 

28 

2:88 
1.7 

9:03 
5.5 

14:35 
•2.5 

•20:48 
6.2 

Th  29 

1 

3:44 
1.1 

10:25 
4.5 

14:50 
8.3 

21:12 
7.1 

• 

S 

29 

8:07 
L7 

9:26 
5.8 

15:17 
2.2 

21:28 
6.1 

:f 

30 

4:14 
1.0 

10:54 
4.6 

15:80 
3.2 

21:43 

7.0 

M 

30 

8:89 
L9 

9:50 
6.0 

16:00 
1.9 

•22:08 
6.0 

S 

31 

4:45 
1.0 

11:12 

4.8 

16:12 
3.1 

22:14 
6.8 

Tu 

31 

4:10 
2.1 

10:17 
6.2 

16:41 
1.7 

22:49 
5.6 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Mean  Local  Civil  for  the  meridian  114°  lO'  £.;  0>>  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon:  for  instance, 
15:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the 
datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  4.0  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #.  new  moon:  ]),  1st  quar.:  Ot  full  moon;  ([.  3d  qiiar.;  E.  moon  on  the 
equator:  N,  8,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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APRIL. 

MAY. 

JUNE. 

1 

1 

■ 

s 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

* 

a 

8 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

• 

a 

Day Of— 

Time  and  Height  of  Hi| 
LowWater. 

fhand 

W. 
W 

Mo. 

1 

W.  Mo. 

W. 

M 

Mo. 
1 

4:41 
2.4 

10:45 
6.3 

17:25 
1.6 

23:31 
5.0 

N 

P 

F 

1 

4:47 
8.2 

10-.54 
7.0 

18:15 
1.1 

•        •        • 

2:05 
4.5 

6.-09 
8.7 

12:14 
6.6 

19:50 
1.2 

Th 

2 

5:14 
2.8 

11:16 
6.4 

18:18 
1.7 

•  •        • 

•  ■        • 

S 

2 

0-.54 
4.4 

5:25 
3.5 

11:35 
6.8 

19:12 
L2 

D 

Tu 

2 

8:11 
4.6 

7:15 
3.9 

1SK)7 
6.0 

20:41 
1.6 

F 

3 

0:20 
4.6 

5:47 
8.1 

11:54 
6.4 

19:18 
1.9 

S      3 

1 

2:18 
4.8 

6:11 
8.8 

12:20 
6.5 

20:10 
L5 

W 

3 

4:10 
4.8 

8:37 
8.9 

14:24 
5.4 

21:32 
2.0 

N 

S 

4 

1:35 
4.2 

6:26 
8.4 

12:40 
6.3 

20:26 
2.0 

D 

m;  4 

8:42 
4.8 

7:15 
4.0 

18:18 
6.1 

21:15 
L7 

£ 

Th 

4 

6K)0 
6.2 

10:10 
8.8 

16iOU 
4.9 

22:25 
2.4 

D 

s 

5 

8:25 
4.0 

7:20 
3.7 

13:41 
6.1 

21:42 
2.0 

Tu    5 

4:57 
4.5 

8:42 
4.0 

14:45 
5.7 

22:19 
L9 

F 

5 

5:43 
6.5 

11:35 
3.8 

17:88 
4.7 

23:21 
2.6 

p 

M 

6 

5:05 
4.1 

8:42 
3.9 

15:10 
5.9 

22:57 
2.0 

W     6 

5:52 

4.8 

10:15 
8.8 

16:80 
5.4 

28:15 
2.1 

8 

6 

6:26 
5.8 

12:45 
2.8 

19100 
4.6 

•  «          • 

•  ■          ■ 

Tu 

7 

6:17 
4.4 

10:16 
3.8 

16:58 
5.9 

■        «        • 
•        •        • 

E 

Th    7 

6:28 
5.2 

11:37 
3.5 

17:58 
5.8 

■        •        • 
•        •        • 

8 

7 

0H» 
2.9 

7«) 
6.2 

18:40 
2.8 

19:99 
4.5 

W 

8 

0:01 
1.9 

7K)0 

4.8 

11:40 
8.5 

18:10 
6.0 

F 

8 

o^y? 

2.8 

7.-00 
5.6 

12:42 
2.8 

18.59 
5.3 

M 

8 

0:40 
8.0 

7:34 
6.6 

14.-24 
L9 

20:47 
4.4 

Th 

9 

0:50 
1.8 

7:39 
5.1 

12:44 
8.0 

19:10 
6.2 

S 

9 

0:51 
2.4 

7:31 
5.9 

18:87 
2.8 

19.54 
5.3 

Tu 

9 

1:19 
8.1 

8K)5 
6.9 

15K» 
L5 

21:a0 
4.4 

E 

F 

10 

1:82 
1.8 

8:06 
5.6 

13:89 
2.5 

20:02 
6.2 

s 

10 

1:28 
2.5 

8:01 
6.8 

14:22 
1.8 

20:49 
5.3 

o 

W 

10 

1:56 
8.2 

8J6 
7.1 

15:87 
L2 

22:10 
4.3 

S 

11 

2:13 
1.8 

8:85 
6.0 

14:27 
2,0 

20:49 
6.1 

o 

M 

11 

2:01 
2.6 

8:31 
6.7 

15.-04 
L4 

21:80 
5.1 

• 

8 

Th 

11 

2:80 
8.2 

9:07 
7.8 

16:14 
LO 

22rAl 
4.8 

o 

s 

12 

2:45 
1.9 

9K)5 
6.2 

15:12 
1.7 

21:82 
6.1 

Tu  12 

2:85 
2.7 

9:02 
6.9 

15:45 
1.2 

22:14 
4.9 

F 

12 

8K)7 
8.8 

9:35 
7.8 

16:50 
•    0.9 

23:S3 
4.S 

M 

13 

3:20 
2.1 

9:36 
6.5 

15:58 
1.4 

22:15 
5.7 

w;i3 

8:08 
2.8 

9:82 
7.1 

16.-25 
LI 

22:57 
4.7 

A 

S 

13 

8:45 
8.4 

10K» 
7.2 

17:26 
0.9 

•        •         « 
■        «         • 

Tu 

14 

3:50 
2.8 

10:09 
6.6 

16:89 
1.4 

23:00 
5.3 

8 

Th  14 

8:41 
8.1 

10K)3 
7.1 

17K)7 
LI 

23:42 
4.6 

8 

14 

0:14 
4.4 

4:24 
8.5 

10-.85 
7.0 

18:06 
1.0 

W 

15 

4:22 
2.6 

10:40 
6.7 

17:24 
1.5 

28:44 
4.9 

F 

15 

4:15 
8.8 

10:32 
7.0 

17:49 
1.2 

•  •        • 

•  •        • 

M 

15 

0:55 
4.4 

5M 
3.7 

IIKJO 
6.6 

18:42 
1.3 

Th 

16 

4:54 
2.9 

11:10 
6.6 

18:10 
1.6 

•  •        • 

•  •        ■ 

S 

16 

0:32 
4.3 

4:50 
8.5 

llKtt 
6.8 

18:34 
L8 

Tu 

16 

1:85 
4.4 

5:58 
8.8 

11:45 
6.2 

19:22 
1.5 

S 

F 

17 

0:34 
4.5 

5:29 
3.2 

11:48 
6.4 

19:01 
1.8 

A 

s 

17 

1:26 
4.3 

5:80 
8.7 

11:85 
6.4 

19:19 
L6 

W 

17 

2:20 
4.6 

7KK) 
8.9 

1237 
5.8 

20:01 
1.8 

S 

18 

1:89 
4.2 

6:08 
3.5 

12:17 
6.2 

19:55 
2.1 

M 

18 

2:35 
4.3 

6:17 
3.9 

12:14 
6.0 

20:07 
1.7 

1 

Th  18 

8:18 

4.8 

8:15 
8.8 

13:22 
5.2 

20:45 
2.1 

A 

s 

19 

8:15 
4.0 

6:47 
8.8 

12:56 
5.9 

20:55 
2.2 

<L 

Tu 

19 

3:43 
4.4 

7:26 
4.1 

13:00 
5.7 

20:57 
1.9 

F;19 

4:02 
5.1 

9:40 
3.8 

14:39 
4.7 

21:42 
2.3 

c 

M 

20 

4:47 
8.9 

7:.'>5 
8.9 

13:51 
5.6 

21:58 
2.2 

W  20 

4:88 
4.7 

8:52 
4.1 

14.-06 
5.2 

21:48 
2.1 

S    20 

\  1 

4:62 
6.6 

11:00 
8.4 

16:30 
4.4 

22:37 
2.6 

Tu 

21 

5:49 
4.1 

9:25 
4.0 

15:20 
5.3 

22:55 
2.8 

Th  21 

j 

5:20 
4.9 

10:19 
4.0 

15:39 
4.9 

22:88 
2.8 

8 

21 

5:88 
5.9 

12:12 
2.8 

18:20 
4.3 

23:30 
2-7 

W 

22 

6:38 
4.6 

10:51 
3.9 

16:55 
5.2 

28:45 
2.2 

E 
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The  tides  are  plpced  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  Indicate  whether  it  Is  high  or  low  water. 

The  time  used  is  Mean  Local  Civil  for  the  meridian  114°  lO'  £;  0<>  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  In  the 
forenoon  (a.m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  hy  12  give  the  times  after  noon;  for  Instance. 
15:42  Is  3:42  p.m.  The  heights,  In  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the 
datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  4.0  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  %  new  moon:  ^,  1st  quar.;  Q,  fall  moon:  C  3d  quar.;  £,  moon  on  the 
equator:  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  It  is  high  or  low  water. 

The  time  used  is  Mean  Local  Ci^il  for  the  meridian  114°  10"  £.;  0>>  is  midnight.  12)>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.).  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  hy  12  give  the  times  after  noon;  for  instance, 
15:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the 
datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  4.0  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }),  1st  quar.;  O.  ^ull  moon;  (^,  3d  quar.;  E.  moon  on  the 
equator:  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Mean  Local  Civil  for  the  meridian  103P  51'  £.;  0^  is  midnight,  12i^  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance. 
15:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the 
datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  5.6  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  %,  new  moon;  }),  Ist  quar.;  Q,  full  moon;  (£.  3d  quar.;  £,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  oquator;  A,  P,  moon  in  apogee  or  perigee. 


SINGAPORE,  MALAY  PENINSULA,  1903. 


1 

APRIL. 





MAY. 

JOKE. 



—\ 

|l    W,«o. 

"— -lSA 

I  ol  High  and 

sJDsyof- 

Time  anil  HelK 
Low\ 

I  ol  High  and 

S 

Dayol- 

TtmeandHelRh 

of  High  uvl 

Bl  W. 

Mo. 

W.|Mo. 

'W,   1 

•■00      H'24 

IS-IT 

NJ  F 

BS! 

18-00 

18:8B 

M 

1 

1:12 

7:49 

14:35 

■miS 

P 

"" 

Q33       639 

"g*5 

3.1 

1  S 

9.3 

6.0 

i.a 

J.  2 

3 

Tu 

2 

Vs 

*l*6 

8.1 

^4" 

^ 

3 

CW«       730 

18:« 

1»:S2 

* 

E 

W 

3 

8:15 

9:»& 

1634 

■ii-x' 

n!s 

4 

li«       MO 

14^ 

20:20 

5 

M 

2:» 

Ti 

"i^ 

1.8 

Th 

4 

4j» 

^^•1 

"^ 

3.7 

5    S 

6 

2:29       9:10 
»/2        2.0 

'Ti 

%^; 

Tu 

3.*25 

'^i'S 

22:68 

F 

6 

'^ 

12:20 

P  M 

g 

8:J7      10:80 
7.8        Zl 

17:46 

5.2 

W 

4*7 

11:12 

"K 

S 

6 

1:10 

736 

■S 

1*42 

Tu 

7 

S:10      12:17 

1S:M 

E 

Th 

0:88 

6:86 

13K»» 

1»:S8 

n 

7 

2:20 

8:45 

11:30 

a<i-.3o 

W 

8 

1:10     turn 

18:45 

20:27 

F 

1:81 

7-JMS 

"i's 

'T^ 

M 

8 

^!'? 

S 

15:29 

21:11 

Th 

9 

2:21       8:10 

2,0 

21:12 

8 

2:45 
2.7 

Ta 

lSfl8 

21:10 

Tu'   9 

3*8 

\^ 

8.9 

^9" 

E 

F 

10 

!:10       9:11 

1S3S 

^»'» 

8 

10 

830 

9-J* 

16:60 

21:48 

0 

wjio 

431 

11:10 

18;« 

22aS 

B 

It 

SX     lOfl) 

1«:1B 

22«t 

O 

M 

4:09 

ia3s 

1830 

22:21 

8 

Th  11 

6« 

11:45 

17:12 

asfli 

|C 

8 

12 

4:28      10:44 
1.8        9.8 

"i^9 

''^ 

Tu 

4:4B 

"S 

3.2 

22:62 

F   12 

°S 

8.8 

4.1 

28:33- 
9,1  ' 

M 

13 

5fl2      11:2S 

17:24 

23:22 

W 

17-JO 

28:28 

S    13 

12:48 

18:10 

Tull 

'■".  "il 

17  :U 
2.7 

9.1 

« 

Th 

5:60 

iim 

•T, 

9,2 

s'l4 

OM 

•s 

8.3 

18:10 

WIS 

F 

0.8 

"i^ 

M   15 

6,7 

'*i!^ 

Th 

16 

oao       8;40 

13:15 

18:48 

S 

0:24 

6:54 

1338 

18*7 

Tu'16 

1:18 

7:12 

1422 

ifti-* 

s 

^ 

17 

V8  ?i 

8.0 

4,1 

* 

S 

0:67 

'n 

'"« 

4.5 

W  17 

■a 

il 

8.0 

aO:4T 

8 

18 

1«       7:M 

11:87 

19:S6 

M 

's 

To 

"7" 

SOM 

i 

This 

2:45 

*2? 

15:47 

'4.2 

A     S 

19 

2«2       8:88 

20:42 

r 

Ti. 

2-aa 

8*1 

15:44 

21:19 

f'i9 

8:17 

9*0 

18^9 

ifcS2 

8.0        2,S 

7.1 

1.9 

7,8 

«'m 

20 

^i^S       "iJ 

"Is^ 

^6.1 

w 

20 

T, 

io 

"7" 

22:34 

S 

20 

6:08 
6.9 

S.B 

17_37 

Tu'21 

<A7      lO^ST 

n-x 

23:81 

Th 

21 

10*3 

17:45 

28:66 

s 

21 

630 

12,fe 

18:40  1 

i« 

W  22 

fi:3&      11:M 
«.8        3.4 

IMK 

F 

22 

Me 

12KK 
3.7 

18|M 

M 

22 

1:11 

7.2 

18j« 

'*^ 

Th23 

IM       e:U 

'i5 

"i" 

P 

23 

3.9 

"i'S 

I9:i« 

Tu 

23 

2.2 

'Ta 

20^ 

¥'\2i 

2*1        BflO 

s 

34 

^  1:58 

8:21 

lOffl 

W 

9i 

3:16 

9*0 

2l:t* 

3.1 

3.6 

1.1 

S    25 

« 

25 

I:4& 

Th  25 

10:46 

22:03 

is      80 

23 

3.5 

8.7 

• 

0.7 

9,4 

'       S'26 

3:18       S:K 

1538 

^s" 

Tu 

26 

'i^ 

'Tl 

16 

"9*1 

F 

26 

'0" 

11:28 

lB:Si 

22:4* 

'•'m.27 

1 

'^  4f 

2.6 

22:17 

A' 

27 

4*7 

10:47 
9.0 

3.5 

■fl:20 

S 

27 

Jt^ 

12:09 
9,0 

1734 

2332 

'Tu28 

\^2      ^Ti 

ia:«t 

2.7 

22:47 

Th 

28 

4:48 
0.S 

"^l 

"i^ 

23KKI 

s 

28 

Jo*i 

"9^ 

"i.1 

:  :  :, 

,       \V '  29 

&M      11:84 

17:20 

23:20 

F 

29 

5:80 

12:11 

17:42 

23:40 

M 

29 

T. 

0,2 

'T. 

3.5 

:      Thi  30 

0.4        9.4 

"i% 

9.5 

S 

30 
31 

•I'S 

9.0 
6:58 

3.8 
13:48 

■■^■! 

Tu 

30 

9,6 

737 

'"« 

'\1, 

"  ^liTiT 

IS  are  placed  In 

the  Old 

ero(  occurrence,  w 

th  Iheli  times  o 

the  ntKt  line  and  height! 

intbeMC 

lODdllneotea 

hday:' 

•  Pomparl 

nnof  con.«fuU 

ehdghu  will  Indicate  wh 

thetlti 

hlgho 

low« 

Then 

ueuK-<ll«M™n 

LoealC 

vIKorthemeridU 

E.:o' 

«  midnight;  12>  [e  noon;  a 

1  houre  Ie«  than  12  are 

It!  the 

forenoon 

for  In. 

IS:42  1aS:» 

p.in.    The  height!,  in 

feet  and  tenth!",  a 

re  reckoned  fron 

the  H 

armonic  Tide  Plan 

c,  which  l«  appro*  imately  the    | 

'imum  n( 

Admin 

llT  Charts  for  this 

reRion,  and  whl 

hi.  5,0 

feet  below  mean  se 

a  level. 

[        S>-mbo 

9  anil  abbreviationa  relslingtothc  moon 

».ne« 

J.  l.t  q 

nar.:  O.  '""  moon 

C.Sdq™r,;E- 

on  ih,! 

,  o.,.«t<,r;  > 

,  S,  moon  (ulhest  north 

or  south  of  the  eq 

wtor:  A, 

P,  moo 

n  in  apogee  or  perigee. 





..__ 

SINGAPORE,  MALAY  PENINSULA,  1903. 


JULY. 

AUGCCT. 

i  1  Dayol- 

Time  and  Eelc 
LowTV 

tor  High  and 

j 

Day  or— 

Timean 

-.SIW 

W.Mo 

E    Wi    1 

lOO       g:M 

IVOO 

""^ 

S  i    1 

S;« 

?i 

.o:.« 

^^^ 

-im 

1 

P-« 

.«:o^ 

„:,. 

J  Th    2 

2M       >:I5 

15:51 

si    2 

*■« 

10:29 

16|63 

!3:48 

j  W 

2 

Ts 

7:42 

"H 

18*8 

j   If    3 

V5  '  o 

'VI 

28K| 

M     3 

8:41 

11:49 

18:02 

A!Th 

3 

1*7 

8:47 

Uffl 

IflJM 

1       8     i 

"ifS  "t. 

B.0 

8 

Tn'   4 

2.6 

'i^l 

13:30 

5.1 

"i'j 

F 

4 

2.2 

T. 

»;■? 

20:50  i 

1       ^1   ^ 

O-M       7:10 

12:(a 

18:61 

W 

5 

^2*1 

Tb 

14:45 

M:1B 

1  ^ 

5 

^1% 

10*6 

15*0 

21:36 

j        M     S 

1^     sao 

14«6 

19:51 

Th 

e 

sao 

lo-oo 

15«7 

21:10 

'  s 

& 

4*1 

10:81 

18:18 

22:11 

2.*        T.S 

7.9 

4.6 

1.7 

Tu    7 

*i"      VS 

'Y? 

*8.*5 

* 

F 

7 

4:00 

10:37 

18^15 

in:62 

C;M 

7 

0 

"1^ 

■ro 

^92 

S   W 1    8 

8«»      10:1B 

15:63 

21r2» 

0 

s 

e 

434 

11«7 

lfi:« 

2230 

K   Tn 

8 

4*8 

11:18 

17*8 

23'18 

1 

4.0 

9.3 

Th    9 

6.9      i.i 

'Ts 

"^^ 

S 

9 

Ta 

"^ 

3.6 

""9"^ 

W 

9 

i.5 

11:41 

1738 
2.1 

23:48 

0    F    10 

4M     U^K 

17:00 

^9^1 

M 

10 

5r25 

11:55 

17:M 

23-J3 

Th 

10 

5:63 

12KW 

18*7 

A     S     11 

632      IJSIO 

17OT 

23:17 

Tu 

11 

f? 

\" 

'To 

F 

11 

032 

8:22 

12:35 

■  18:4^ 

i           *l'^ 

6j«      12«T 

17^ 

23:M 

E 

W 

12 

OM 

S:» 

11:43 

l&K 

S 

12 

1:00 

8:65 

^to 

'*i^ 

'       >I '  13 

e:15     12*i 

1834 

Th 

13 

'S 

t-M 

41 

":i^ 

S 

13 

1:42 

T2 

20:03 

I      Tu  14 

0-ai       6-42 

1319 

1855 

F 

14 

7.-23 

It 

M 

14 

1:32 

8:11 

H.-26 

20:68 

»,«      i.i 

8.7 

3.6 

8.0 

3.9 

|e  w 

15 

OM       T:18 

"si 

"a's 

S 

15 

1:68 

7:59 

"«'s 

2oai 

N 

Tu 

15 

3:38 

9:IB 

'*i^9 

22*5 

1     l"^ 

16 

laS       7:68 
8.*        2.0 

14:21 

8.5 

■^'i 

<r 

8 

16 

2:1B 
7,8 

3.6 

8.2 

2.7 

W 

16 

6.8 

4s 

16*6 

23:87 
2.7 

1  !f 

17 

2:18       8:30 

15K» 

M 

17 

Th 

17 

7.1)6 

18:14 

7.B        2.7 

i4 

6.9 

6.4 

7.8 

£   s  lis 

8:12       fclS 

15:16 

Tu 

1» 

10-.36 

17DB 

F'le 

IM 

839 

14*6 

6.7 

7.7 

4.9 

8.0 

'   1  ^ 

19 

*7*0      "40 

"7*8 

%*l 

N 

W   19 

V? 

^6^ 

'^" 

'V? 

P 

S    19 

^fl 

9:19 

16*8 

20*1 

M 

20 

BJia      11:1S 

17:45 

Th20 

■i^S 

8*1 

UM 

19*0 

S    20 

3:80 

9*7 

16-45 

21-46 

2.8 

8.2 

9,4 

iTq 

21 

0:32       7:36 
2.B        6.> 

"S 

"S 

FJ21 

^i^ 

To 

4,8 

20*6 
8.7 

flM'21 

'        1 

•3 

10*1 

'TJ 

Z2*2 

s:  w 

22 

s  '22 

8:45 

10:25 

ia«) 

21:60 

Tul22 

18:68 

^:14i 

1 

9,8 

jTh 

23 

8:00       9:55 

IS;12 

■ilM 

• 

S.23 

6.6 

9.0 

i-i 

22:38 

W 

23 

'S 

11:35 

17:40 

23:66! 

!     .  8 

24 

^^     10:« 

1«» 

^9^ 

M   34 

5fl8 

lias 

^o\ 

Th 

24 

'VJ 

.8:W 

25 

«B      U^ 

"i1 

22:42 

E 

Tu  26 

^1 

12*6 

17*3 

P 

25 

0^6 

6:32 

T2 

.s|26 

-6.1      9.1 

"S 

16.0 

W2. 

0:06 
10.1 

Vb 

12:36 

1,8 

S 

26 

!■« 

S 

13*7 

»:^ 

M  27 

Vo      "^9^ 

18:09 

Thi27 

0:47 

6:68 

13:10 

19:11 

8 

27 

iW 

7:86 

13:42 

20:10 

E  Ta  28 

S   'S 

",1 

18:50 

F    2« 

1:30 
9.8 

7«l 

'To 

i.9 

1 

M 

28 

Ti 

T. 

1435 

is  1 

\V 

29 

OiM       7:18 

13:44 

19:W 

K 

29 

%'l 

Tl 

I4ril 

20:40 

Tu 

29 

3:51 

9m 

16:16 

22*1 

Th 

30 

1:48       8:00 

14:28 

20--23 

J 

S 

30 

Th 

H:49 
8,9 

15«7 

21:37 

W 

30 

6:13 

'"si 

1635 

■2IJ.-25 

J    F 

31 

2:S9       8:49 
B.6        2.8 

^Tt. 

4; 

M 

31 

To 

"7* 

■^■% 

Th 

elM 

»  are  placed  in 

the  order  of  occurrence,  w 

h  their  Urnea  on 

the  flin  line  and  fadgbta 

m  Ihewcond  line  of  each  day;    | 

a  comparto 

theritli 

high  or 

lowwa 

ler. 

n  103"  51 

E.;0»iamidn 

i«h(,iai.lBDOOD;a 

ntbe 

a.  m.),  all  greate 

r  are  in  the  afternoon  (p 

m.land 

when  diminished  by  12  give  (he 

tmesafte 

lorloai 

p.  m.    The  helghU,  In 

feet  and  tenths,  a 

rerecton 

edfroiB 

the  Harmonic  Tide  Plan 

dalum  uf  s 

UDdli«a  on  tbe 

ty  Charts  for  this  r 

eglon,  an 

d  which 

Is  6.6  (eel  below  mean  »ea 

level. 

1         SjTiibo 

ll  and  abbievlat 

ona  relating  I«  the  moon 

•,new 

noon:  >.  Ut  quar.:  O.  full  moon 

C,  3d  quar.:  E 

nthe 

!  e.|iiawr;  N 

E.  moon  fanhe 

I  north 

or  south  of  the  equi 

alor;  A.  P.  moon 

napo, 

ee  or  perigee. 

81NGAP0EE,  MALAY  PENINSULA,  1903. 


1* 

Th 

1 

71 

12:09 

17:46     .     .     . 

8  '    1 

'3^ 

7^ 

18:48 

«■« 

T„ 

1 

0:»       7^:« 

1838 

SMD 

P 

T, 

7^ 

13:4.     *19_^ 

E   M     2 

'in 

'i^t 

1430 

20:87 

w 

k     Tl 

"^ 

a»H 

1 

S 

IM 

8:43 

14:40      20:24 

Tu    3 

2:35 

16^ 

"/I 

Th 

!1* 

' 

8 

'S 

9:16 

15:15      21:10 

W     4 

8:16 

9M 

1*39 

22  D3 

.  F 

8a)       *:iti 

1630 

2tX 

;E,M 

•Li 

9:45 

^i  ^a 

0 

Th     5 

3.0 

9-M 

16:10 

^i'l 

0  S 

438      103O 

0.5 

29:11 

■o'tu 

S:5S 

10:11 

16;]1      22:24 

F     6 

'°tl 

16^46 

23:20 

s   8 

«T41      10:40 

■a-M 

W     7 

Tl 

«W!7 

■«■«      ^^ 

S  :  7 

6fll 

"t. 

nstt 

28:69 

P  M 

'si    "^ 

nl 

Th!  8 

T2 

"H 

17:10      23-.32 

"■ 

8.   8 

S.J 

'T. 

Tu 

S     T. 

'S 

^T) 

F\  9 

bM 

11:81 

17:44    .    .    . 

m!  9 

"9*3 

Te 

^T* 

13:46 

W 

131       6:48 

1230 

mi 

slio 

0:10 

5]58 

^'fi    'Vs 

P 

Tu  10 

1^ 

"it 

IMO 

0.8 

Th 

10 

8.6          4.0 

9,0 

*i'' 

8,11 

0:« 

«ai 

1237      1»*9 

W   11 

2:18 

7-45 

13* 

XXI 

C    F    11 

330       3:38 

"i'i 

J* 

M   J2 

B.7 

3,8 

9.0         i.2 

C 

Thl2 

3:17 

0:45 

14:4> 

21:31 

E    S    12 

8,1         4.0 

»■« 

^ 

Tujl3 

2^2 
8.0 

J:M 

urn      20:39 

F    13 

T^ 

'Tl 

"7" 

22:43 

8' 13 

4A7      11:08 

"7'^^ 

KJO 

c 

w'u 

'n 

8:50 

T.  ^ 

S    U 

S:46 

"4I 

17:4« 

m;h 

't!»  "^ 

'Tc 

Th!l5 

*?l 

10:10 

'VJ  ^2" 

E    8    15 

2.9 

«:« 

S.7 

7.8 

Tu  15 

^    «« 

13:48 

2.6 

^il 

p 

F 

16 

8:80 

ia:12 

18D6  .  .  . 

M   16 

7-W 

WM 

w'i« 

23B       831 

I4:4« 

ail 

s 

17 

'S 

7:49 

'r,  'T. 

TU17 

2:37 

8:41 

15.-08 

21:23 

Th:  17 

4.2       *87 

1535 

-,■; 

E 

S 

18 

2:12 

8:41 

14:40      20:43 

W   18 

8:28 

9:24 

1530 

22:19 

F    18 

S:M       9-34 

16:18 

Ea: 

M 

19 

S«7 

t, 

16:25      2136 

• 

Th  19 

'i 

T2 

18:2» 

2a  KM 

•:s  19 

432      10:14 
4.1          9.2 

1637 

^* 

• 

T 

20 

i.i 

'»*o 

"1^      *9^ 

f!2o 

'3*1 

».3 

17116 

23:42 
9.2 

i8!20 

4. 1         9.8 

''0^ 

W 

21 

4:30 

"S 

18:41      23*7 

S    21 

6:1- 

17:40 

■  M   21 

0:11       636 

iiat 

'»« 

Th 

22 

2.4 

0.8         9,8 

e 

S    22 

0:20 

T, 

"i'i 

'V? 

T«  22 

8.6        4.1 

'Ti 

1*1 

F    23 

2.» 

ll:U 

17:62    ..    . 

m:23 

S.tt 

'S 

'Tl 

'"03 

A   W   23 

1:11       636 

"f» 

ISM 

S  |24 

f, 

i.2 

•'?.  '"S 

Tu  24 

Ts 

6:S0 

12:49 

1931 

JTh 

24 

8.8        4.0 

133)8 

8.6 

'u 

a 

$'25 

is 

8:38 

1237      19:05 

A   W   25 

8.0 

7a< 

"^ 

i'.s 

F 

2S 

^'3       Yi 

'm 

»» 

M  26 

1:46 

7.-09 

13:12      19:46 

Th  26 

2:47 

Ya 

"7'8 

20;4O 

8 

26 

2:45       831 

"i^ 

*^ 

Tu'27 

7.8 

7:4fi 

1330      20:29 
8.2         2.0 

D    F    27 

•s 

"i"? 

7.3 

"S 

! 

8 

27 

3:26       9:12 

16:25 

"^ 

,^ 

W   28 

3M 

8:34 

jS    28 

1D,12 

22:28 

Im  28 

4:10      10:24 
7.9        3.9 

ItX 

1 

Th'29 

7.1 

6.1 

.:4^      4? 

E 

8.29 

1 

"S 

17:B0 

23:31 

Tu  29 

•'o^ 

sji; 

F    30 

To 

"Ia 

"t»      ^3^ 

M   30 

"716 

4.0 

18:6a 

W   30 

6KD6      12:40 

1924 

S  131 

_1 

T. 

12:48 

18:81    .    .    . 

Th'31 

4.6         8.0 

2.6 

aij* 

IS 

d 

T 

T 

42 
Inn 

By 
oaK 

eti 

pari, 
etl 

om 

S8:4 
of 

es  are  placed  In  the  order  o[  oc 

ne  used  i«  Mean  Loeal  Civil  lo 
a.  m.).  all  greater  are  In  tbe  a 
p.'m.    The  helghu,  in  feet  ai 
mundingB  on  the  Admiralty  fh. 
s  and  Bbbreiiatlons  relaClDg  t 
8,  moon  lanhest  north  or  son 

nd 
d 

rence.wi 
oatewht 

meridi. 
noon(p 
enths,  a 
(or  (hU 

theeqn 

ththeirtimesoQ  tbe  Aral  lioe  and  belgbta 

ther  it  is  high  or  low  water, 

nl03°61'E.;  0' is  midnight.  121  is  noon;  a 

■e  reckoned  from  the  Harmonic  Tide  Plai 
region,  and  which  is  6,6  feet  below  mean  se 
«.  new  moon;  J,  Ul  quar.;  O,  toil  moon 
ator;  A,  P.  moon  tn  apogee  or  perigee. 

n  tbe  aeeond  line  o(  each  iw. 

1hour«le«  thanlSarelnUi' 
lime*  after  noon :  for  InslanH. 

a  iBTel. 
C,  Sd  quar:  E.  moon  «.  W 

BATAVIA,  JAVA,  1903. 


r 

JANUARY. 

" 

^ 

10:i:> 

i 

11 

Dayof- 

Time  and  Hd^t 

W.lMa 

Th     1 

10:30     lft:tS 

E 

s 

1 

„ 

E 

s 

1 

F      2 

10;*0     MM 

M 

2 

1:42       4:45 

'H 

isao 

M 

2 

^*£ 

10:45 

1735 

28:59 

S|  3 

11:00     2a:lG 

Tu 

3 

2:07       6:2a 

1:80 

11:05 

Tu 

3 

11:14 

17:40 

.    .    .1 

'' 

sl   4 
M     5 
Tui   6 

uae    noM 

2.6        1.0 

11;M     20:48 

•L2        1.0 

12:0S     ai:lO 

J 

W 

Th 
F 

4 
6 
6 

W 
Th 

4 
6 

0:37 

7:10 

"i" 

"it- 

3:46      10:30   . 

Fj   6 

1720 

r.  "S  :■.:::  : 

8 

7 

iS 

4:20 

Th    8 

t-M     I2« 

2.6     i.a 

N 

M 

Tu 

6 
9 
10 

6:42      KM   . 

p 

M 

Tu 

8 
9 
10 

8:15 

F     9 
S   10 

S   11 

7-£>      18;S& 

W 

11 

P:4i       8:M 

6*5 

28:00 

W 

11 

In 

M  12 

BM     n« 

8.8        0.7 

0 

Th 

12 

1;»S       9:30 
1.4         8.0 

'i^ 

28:10 

Th 

12 

ii 

^V? 

T. 

p 

Tu:l« 

»;ll>     VIM 

A4        O.S 

F 

13 

2-10     10:00 

Ti 

^i^ 

o 

F 

13 

W 

"sis 

"rS 

"^« 

WW 

Vi  'T,  ■.:■.:■.  : 

K 

B 

14 

B;46      10:20 

7:45 

28:65 

S 

S 

14 

T. 

9:43 

16:40 

22:35 

This 

io:i8    18» 

8 

15 

4^0     10;» 

8:00 

s 

15 

4:27 

10:10 

16:40 

22:67 

1 

F    16 

10:46      18*7 

M 

18 

0;32       5:20 

io 

18rtK 

M 

16 

6:18 

10:25 

16:87 

28:26 
2.3 

. 

8  117 

"H  "iS  :  :  :  :  :  : 

Tu 

17 

1:10       fl« 

D;48 

17:66 

Tu 

17 

'*? 

10:40 

K-M 

'^, 

S    18 
M    19 

.Ion 

U:12      19«Z 

€ 

W 
Th 
F 

18 
19 
20 

W 
Th 
F 

18 
19 
20 

wao 

0:45 

'fi 

W  ■>' 

6;1S      1930 

2,8    i.i :  !  :  :  ;  : 

6:46     18:49 

8:16      17*) 

a 

A 

• 

8 
S 
M 

Tu 
W 

Th 
F 

21 
22 
23 
24 

23 
26 
27 

1 

8 
S 
M 
Tu 
W 
Th 
F 

21 

22 

24 

25 
26 
27 

2.4 

4aB 

8:33 
2.4 

19^5 

22 
23 
24 
25 
26 

!      Th 

6'.42      16^   . 

'f 

1  ^ 
A   M 

8*5      18:40 

15*0 

22M)0 
15:18 

'^Z 

:     :Tu27 

Tl  "ol 

3:10 

,•  W  28 

9;15     1J;30 

S 

28 

3M       9;M 

S:S} 

23.-20 

K 

8 

28 

3:00 

9a) 

15M 

i       Th  29 

B;85     17;60 

2.8        0.8 

• 

8 

29 

8:45 

9:65 

ISM 

22a> 

i     ;F   30 

MM     I8S» 

2.8        0.9 

M 

30 

i.a 

^"l!^ 

1.2 

2.4 

J8,31 

10«>     1S;2J 

2.8        0.9 

Tu 

31 

5:29 

10A2 

18:30 

2328 

The  lid 

ocompari* 

The  til 

■  16;«1«S;« 

daHuDolK 

Syinbo 

eqnalonN 

«  are  placed  in  the  order  ol  occarrence.  with  their  Umea  on  tl 
m  ol  conwcutlTB  heights  will  Indicate  whether  it  1.  high  or  lo 
ae  oaed  la  mean  Local  Civil  for  the  meridian  106°  60'  E.:  0^  is 

p.  m.    The  helghli,  in  feet  and  tenths,  are  reckoned  from  tb 
HuUUngs  on  the  Admiralty  Charta  for  thie  region,  aod  which 

S.  moon  farthest  north  or  soath  of  the  equator;  A,  P,  moon  In 

a  first  line  and  heights  o 
*  water. 

niahed  by  12  give  the  H 
e  Harmonic  Tide  Plane 
B  1.7  feet  below  mean  ■> 
IM  quar.;  O.  full  moon 
apogee  or  perigee. 

n  the  second  line  of  each  day;  i 

mea  after  noon;  /or  Instance. 

»  level. 

(C,  id  quar.;  E.  moon  on  the  | 

196 


BATAVIA,  JAVA,  1903. 


APRIL. 


8 


N 

p 


Day  of— 


W.  Mo. 


W 

Th" 
F 

S 

s 

M 

Tu 

W 


1 
2 
3 
4 
5 
6 
7 
8 


O 


Th  9 
F  10 
11 
l»  12 
m'i3 

1 

I 
Tu  14 

W  15 

Th  16 


s 

A 


F 

S 

M 
Tu 
W 


17 
18 
19 
20 
21 
22 


Time  and  Height  of  High  and 
Low  Water. 


Th  23 
F  24 
S  25 
S  26 
M  27 
Tu  28 
W  29 
Th  30, 


6:40  11:15  16:27      23:52 

1.5  1.6  L2  2.6 

ftO? 

1.4 

0:40  10.-00 

2.7  L2 

1:30  12:00 

2.7  1.1 

2:87  12:55 

2.6  0.9 

4K)3  13:30 

2.6  0.8 

5:25  13:50 

2.6  0.8 

6:32  14:08 

2.6  0.9 

7:35  14:80 

2.3  1.1 

8:25  14:45 

2.1  1.1 

8:59  14:55  21:50    .    .    . 

L9  1.2  2.3    ..    . 

3:55  9:20  15:05      22:00 

L6  1.8  1.3         2.5 

4:50  9:32  15:10      22:18 

L6  L7  1.1         2.6 

15:15  22:45 

1.1  2.7 

15:10  28:10 

1.0  2.7 

15KK)  23:37 

1.0  2.7 

14:40 

0.9 

0:05  14:00 

2.6  0.9 

0:82  13:25 

2.5  1.0 

1:17  18:00 

2.4  1.0 

2:45  12:45 

2.3  1.0 

4:55  12:56 

2.2  1.0 

6:20  13:20  21:0b    .    .    . 

2.1  1.0  1.9    ..    . 

2:20  7:25  18:45      21:10 

1.7  2.0  1.0  2.1 

3:00  8:07  14:10      21:20 

L6  2.0  1.1         2.3 

3:40  8:55  14:30      21:85 

1.7  1.8  1.1         2.5 

4:20  9:32  14:55      21:52 

L5  1.7  LI         2.7 

5:10  10:10  15K)8      22:20 

1.4  1.7  L2  2.8 

ld:l^  ££:o£  .    .    .    •    ■    • 

1.2  2.9 

15:15  23:25 

LI  3.0 


MAY. 


c  Day  of— 


W.  Mo 


N 

P 

F 

1 

S 

2 

s 

3 

}) 

M 

4 

Tu 

5 

W 

6 

E 

Th'   7 

1 

F.    8 

S 

9 

s 

10 

o 

M 

11 

Tu'l2 

1 

W 

13 

s 

Th.l4 

F    16 

S 

16 

A 

s 

17 

M 

18 

(L 

Tull9 

W  20 

Th  21 

1 

£ 

F    22 

S    23 

S    24 

1 

M  25 

Tu  26 

• 

W  27 

N 

Th  28 

1 

P 

F    29 

1 

8    30 

1 

S 

31 

Time  and  Height  of  High  and 
Low  Water. 


8:20 

LO 

0:05       9:35 

8.0        0.9 

0:50     10:40 

2.9        0.8 

1:45     11:31 

2.7        0.8 

2:45     12.-08 

2.4  0.9 

4:10     12:35 

2.2        LI 

5:85  12:55     20:80    .    .    . 

2.0  1.2  1.9    ..    . 

2:30  6:55     ISM      20:85 

1.7  1.8        L3         2.2 

3:25  8:20      13:20      20:45 

1.7  1.8        1.3         2.4 

4:00     21K)6 

L6        2.6 

4:55     21:25 

L5        2.8 

5:55     21:48 

L3         2.9 

6:50     22:18 

1.2  2.9 

7:45      22:84 

L2        2.9 

8.-28      23.-00 

LI         2.8 

9:12     23.-25 

LI         2.7 

9:50     23:50 

LI         2.6 

10:22 

LO 

0:20     10:52 

2.5  1.1 

0:52     11:22 

2.3  LI 

11:48     20:10 

1.1  2.0 

12:18     20:15 

LI        2.2 

12:40     20:20 

1.2  2.4 

18:05     -20:32 

L2         2.6 

3:55  9:00      13r25      21:00 

L4  1.6         LI         2.9 

4:48  10:10     13:42      21:80 

L2  1.5         LI         3.1 

5:40     22:00 

LO        3.2 

6:82      22:32 

0.8         3.2 

7:18     23:05 

0.7         8.1 

oKW     28:85 

0.7         3.0 

8:57 

0.8 


JUNE. 


B  .Day  of- 

8  ■ 


1> 

£ 


W.  Mo. 


o 


S 


N 

P 


M 

Tu 

W 

Th 
F 

S 

M 


2 
3 
4 
5 
6 
7 
8 


Tu    9 


W 

Th 
F 

S 

s 

M 

Tu 

W 

Th 

F 

8 
S 
M 


10 
11 
12 
13 
14 
16 
16 
17 
18 
19 
20 
21 
22 


Tu  23 


W 

Th 

F 

S 


24 
26 
26 
27 


S  28 
M  29 
Tu  30 


Time  and  Hei^t  of  High  and 
LowWater. 


OKX) 
2.8 

0:20 
2.6 

0:85 
2.3 

11.-06 
LS 

11:20 
L8 

11:82 
L3 

11:42 
L8 

U:48 
1.2 

U:51 
LI 

11:58 
LO 

7K)0 
LO 

7:17 
LO 

7:85 
LO 

7:55 
LO 

8:22 
LO 

8:43 
LI 

9:15 
LI 

0:27 
2.2 

10:06 
L2 

10:88 
1.2 

10:57 
1.2 

11:20 
L8 

4:30 
1.1 

5:05 
0.9 

5:45 
0.7 

6:23 
0.6 

7:Q0 
0.6 

7:35 
0.7 

8H)2 
0.8 

8:80 
LO 


9:40 
0.9 

10:17 
LO 

10:40 
L2 

19:28 
2.0 

19:40 
2.2 

20:00 
2.4 

20:20 
2.6 

20:42 
2.8 

21Ktt 
2.9 

21:25 
8.0 

21:45 
8.0 

22.-01 
2.9 

22:25 
2.8 

28.40 
2.8 

28:15 
2.6 

23:48 
2.5 


9:41 
1.1 


19:00 
2.1 


19:20 
2.3 


19:40 
2.6 

20H)5 
2.9 


20:40 
3.2 


21:15 
3.3 

21:52 
3.3 

22:30 
3.3 


'22'M 
3.2 


23:27 
2.9 


23:47 
2.6 

-23:58 
2.8 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  fimt  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Mean  Local  Civil  for  the  meridian  106°  50'  £.;  0>>  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m ),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance. 
15:42  is  8:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reclLoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  tlie 
(]atum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  1.7  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }),  1st  quar.;  0>  ^^  moon;  ([,  3d  qoar.;  £,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 


BATAVIA,  JAVA,  1903. 


J  Th 


S  '12 

I  M  13 

Itu  14 

E  I W   15 

Th'ie 

f|i7 

:    S|l8 

'  slis 

IM  1 


T^ 

18:40 

9:18 

18^2 

i.s 

is  '.'.'.'.'.  '. 

Ml 

IMS 

™ 

2.8 '.::::  : 

Tt28 

"iS :  :  :  :  :  : 

1.0 

io  :  :  :  :  :  : 

S:4S 

21^7 

•s 

22*2 

2.9 

6») 

0.H 

2i3J 

«:43 

Kyso 

7K>0 

23:17  

7;1B 

23:40 

T:4D 
1.0 

2.0 :;:.':  : 

8:00 

"2*1 :::::: 

8:15 

18:0S 

^^ 

18«) 

t:4& 

19*3 

*10 

19:38 

*6?S 

20^15 

0.7 

S.8 :  :  :  :  :  : 

'olfi 

"i1 :  :  :  :  :  : 

SjI7 

22*5 ■ 

S:10 

an^ 

8X7 

23:<fe 

IM     13:%      18MI 


M|lO 
Tu  11 


W   26 
Th  27 


17:28      22:67 
IS:SS      23:10 


iM  10:27  M:IS  X)-Jit 

0.9  1.7  l.«  2.4 

4:10  10:39  18:08  nfiS 

0.»  l.M  1,7  2.a 

4:2&  10:£-S  18:S2  il:X 


*M  11;S3  17:40      22:U 

5:12  12:12  18:50      23:17 

1.1  2.4  1.7  1.8 
&«7  12:58 

6:25  18:63 

1.8  2.4 

6:10  16:07 

1.2  2.5  .....    . 

1:30  Iflao  ...... 

1.1  2.6  ......    , 

1A2  1737 

1.0  2.7 

2:17  18:38 


Has  20*2 

15:28  21:2; 

1.6  2.i 

16:10  21:66 

1.6  1.9 

16:68  22:13 

1,6  1.7 

17:36  22:2S 


3:65  10:02 
4:07  10:30 
4:18      UM 


Thv  tides  are  placed  In  the  order  o(  oocunence,  with  their  tim«a  on  (he  tint  line  sad  heights  01 
minpartjon  of  comecutlve  helghtB  will  lnditate  whether  it  l<  high  or  low  water. 

The  lime  used  la  Mean  Local  Civil  for  the  meridian  106°  SO-  E.:  O'  is  midnight,  1»  Is  noon:  all : 
irenoon  (a.m.),  all  greater  are  in  the  atleraoon  (p.m.)  and  when  dlmlnlthed  by  12  give  (be  tin 
>:42  is  3:42  p.m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Hannonlc  Tide  Plane 
alum  ol  sonndings  on  the  Admiralty  Charts  lor  this  region,  and  which  is  1. 7  leel  below  mean  s« 

Symbols  and  abbreviations  relating  10  tlie  moon:  #.  new  moon;  Ji,  1st  quar.:  Q,  full  moon;  1 
)ua(i>r;  S,  8,  mooD  farthest  north  or  south  of  (he  equator:  A.  P,  moon  in  apogee  or  perigee. 


wbich  !s  appro: 
;.  3d  quar.;  E,  a 
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BATAVIA,  JAVA,  1903. 


OCTOBER. 


a 

8 


Day of— 


W.  iMo. 


£ 

O 


N 


c 


Th 
F 

S 
8 
M 


2 
3 
4 
5 


£ 


Tu  6 
W  7 
Th  8 
f[  9 
Si  10 
S    11 

I 

i 

M,12 

Tu  13 

W  14 

iTh;  15 

F    16 

S  il7 

s;i8 

M,19 


s 


1> 

A 


Tu 


20 


w;2i 


Th 
F 

S 

M 


22 
23 
24 
25 
26 


Tu27 

W I  28 

Th.29 

30 

S    31 


Time  and  Height  of  High  and 
Low  water. 


2:18  17:50 

1.0  2.3 

2:10  18:46 

0.9  2.3 

2.'20  9:10  14:17      19:80 

0.9  1.8  1.7         2.2 

2:32  9:18  14:85      20:12 

1.0  1.9  1.7         2.1 

2:48  9:27  15K)3      20:50 

1.0  2.0  1.8  2.0 

3:08  9:42  15:85      21:25 

1.1  2.1  1.7  1.9 

3:25  10:03  16:20      21:55 

1.1  2.3  1.6         1.8 

3:40  10:28  17:20      22:15 

1.1  2.5  1.5  1.7 

3:55  10:57  18:17      22:45 

1.2  2.6  1.4  1.7 

4:05  11:25  19:35    .    .    . 

1.2  2.7  1.3    ..    . 

12:03  21:17    

2.7  1.1 

12:50  22:52 

2.7  1.0 

13:50  23:68 

2.7  0.9 

15:02 

2.6 

0:42  16:28 

0.8  2.5 

1:17  18:13 

0.8  2.4 

1:45  8:37  18:46      19:10 

0.9  1.8  1.7         2.3 

2:05  8:40  14:20      20:03 

1.0  1.9  1.7  2.0 

2:25  8:54  15:03      20:44 

1.1  2.2  1.7  1.8 

2:37  9:15  15:56      21:17 

1.2  2.4  1.6  1.7 

2:65  9:35  16:55      21:44 

1.2  2.6  1.5         1.6 

8:00  10:00 

1.1  2.8 

8:06  10:28 

1.1  2.9 

8:00  11:00 

1.0  2.8 

2:52  11:32 

1.0  2.8 

2:40  12:08 

0.9  2.8 

2:27  12:42 

0.9  2.6 

0:24  13:30 

1.1  2.4 

0:82  14:20 

1.0  2.2 

0:40  15:80 

1.0  2.1 

0:47  16:48 

1.0  2.0 


NOVEMBER, 


o 

8 


o 


Day  of— 


W.  Mo. 


N 


§ 

M 
Tu 
W 
Th 
F 
S 


1 

2 
3 

4 
5 
6 

7 
8 


M     9 
Tu  10 


11 
12 


W 
Th 
F   13 

S    14 

I 
I 

£' 

jW  18 
Th  19 


s 

15 

M 

16 

Tu  17 

1 

s 


D 


£ 


F 

S 

M 
Tu 


20 
21 
22 
23 
24 


W|26 
Th 
F 

S 


26 
fe7 

28 
29 


M  30 


Time  and  Height  of  High  and 
Low  Water. 


0:55  8:25  14:12      18:05 

1.0  2.0  1.8  1.9 

1:20  8:80  14:50      19:20 

LO  2.2  1.6         1.8 

1:33  8:40  15:84      20:20 

1.1  2.3  1.6  1.7 

1:57  9:04  16:20      21K)6 

1.1  2.6  1.5         1.7 

2:15  9:88  17:06      21:40 

1.1  2.8  1.8         1.6 

2:80  10:02  16:00      22:15 

1.1  2.9  1.1  1.5 

2:45  10:32  19:00    .    .    . 

1.2  8.0  1.0    ..    . 

IIHB  20K)2 

3.0  0.9 

11:36  21:05 

3.0  0.9 

12:15  22.-02 

2.9  0.8 

12:50  22:46 

2.7  0.8 

13:30  28:25 

2.5  0.9 

14:10  23:48 

2.2  1.0 

7:38 

L8 

0:07  7:46  14:08      18:00 

LI  2.0  L7         1.8 

0.-28  7:62  14:48      20:05 

1.2  2.2  L6         1.8 

0:45  8:08 

L8  2.4 

0:65  8:32 

L2  2.7 

9:08  18:12 

2.9  1.3 

9:36  19:10  ...... 

8.0  L2 

10H)4  19:50 

8.0  LI 

10:28  20:25 

8.0  1.1 

10:48  20:46 

2.9  LI 

11:10  21:10 

2.7  LI 

11:28  21:22 

2.6  LI 

11:52  21:42 

2.4  1.1 

12:12  22:08 

2.8  1.1 

32:27  22:40 

2.1  LI 

7:40  23:10 

2.0  1.2 

7:52  23:40 

2.2  1.2 


DECEMBER. 


8 


o 

N 

P 


E 


E 


Day  of— 


W.  Mo, 


Tu 
W 
Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

M 
Tu 
W 
Th 

F 

S 

M 
Tu 


1 

2 

3 
4 
5 

6 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 


Wi23 
Th  24 


F 

S 


25 
26 
27 


M  28 
Tu  29 
W;30 


Th 


31 


Time  and  Height  of  Hig^h  and 
Low  Water. 


2.4 

0:10 
L2 

0:43 
LI 

9:12 
8.1 

9:48 
8.2 

10:17 
8.8 

10:50 
8.2 

U:S2 
3.1 

U:52 
2.9 

12:20 
2.6 

12:42 
2.8 

ISKX) 
2.0 

7:06 
2.0 

7:15 
2.2 

7:80 
2.5 

7:54 
2.7 

8:18 
2.9 

8:60 
8.0 

9:20 
8.1 

9:47 
8.0 

10:10 
8.0 

10:27 
2.9 

10:46 
2.7 

11K)8 
2.6 

11:25 
2.4 

11:40 
2.2 

6:28 
L9 

6:37 
2.1 

6:46 
2.3 

7:06 
2.6 

7:85 
2.9 


8:20 
2.7 

8:42 
2.9 

17:80 
LO 

18:15 
0.8 

19K)2 
0.7 

19:42 
0.7 

20:23 
0.8 

20:56 
0.9 

21:22 
LO 

21:40 
LI 

22.-00 
L2 

22:12 
L8 

22:25 
L3 

22:40 
L2 

22:66 
L2 

23:10 
LI 

23:24 
LO 

19.-05 
LO 

19:16 
LO 

19:26 
0.9 

19:41 
LO 

20:00 
LO 

20:18 
LI 

20:37 
LO 

20:52 
LI 

21:20 
L2 

21:60 
L2 

22:16 
L2 

22:47 
LS 

28:84 
L2 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Mean  Local  Civil  for  the  meridian  106°  SO'  £.;  0^  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the 
datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  1.7  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }),  1st  quar.;  Q,  full  moon;  Ct  8d  quar.;  £,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 


MANILA  (Fasig  River  Entrance),  PHILIPPINE  ISLANDS,  1903. 
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JANUARY. 

FEBRUARY. 

MARCH. 

1 

Day  of— 

Time  and  Helffht  of  High  and 
Low  Water. 

• 

i 

Day  of— 

Time  and  Heiffht  of  High  and 
Low  water. 

i 

Day  of— 

Time  and  Heiffht  of  Hij 
Low  Water. 

grhand 

W. 

Mo. 

1 
2 
3 
4 
5 
6 

W. 

M 
Tu 
W 
Th 
F 

Mo. 

1 
2 
3 
4 
5 
6 

W. 

8 
M 

Mo. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

0.1 

6:S1 
0.1 

0.1 

22:58 

N 

P 

O 

6:20 
0.4 

6:88 
0.5 

0:86 
2.6 

1:84 
2.1 

2:21 
1.8 

15:48 
2.8 

18:20 

1.7 

13:28 
L8 

7:10 
0.6 

729 
0.9 

7:41 
LO 

«        «        • 

17:55 
1.2 

18:66 
1.3 

18:54 
2.1 

14:21 
2.8 

15:00 
2.6 

28:68 
8.0 

•  •        « 

•  •        • 

20K)0 
LO 

21:08 
LO 

22:30 
LO 

•    •    1 

E 

628 
0.6 

6:41 
0.7 

6:10 
0.9 

0:39 
2.2 

1:15 
L6 

2:20 
L6 

16:21 
3.2 

0:51 
0.6 

2:18 
0.4 

8:05 
0.2 

8:39 
9.2 

4:05 
0.3 

4:30 
0.4 

4:48 
0.6 

5:06 
0.7 

5:81 
0.9 

0:06 
2.2 

0:40 
L8 

6:22 
L2 

14:89 
3.0 

3:00 
LI 

3:10 
0.8 

3:21 
0.7 

3:38 
0.7 

3:46 
0.7 

3:50 
0.8 

3:66 
0.8 

4:06 
0.8 

4:21 
0.9 

4:40 
LO 

5:16 
L2 

12:14     16:68 
L9        0.9 

12.25      17:65 

2.1  0.7 

12:45     18:62 
2.3        0.6 

6:90     13:13 
LO        2.5 

6:40     13:48 

1.2  2.9 

6:66      14:31 
L3        3.1 

16:28   .    .    . 

8.2  ..    . 

17:31    .    .    . 

3. 3  .     .     . 

18:40   .    .    . 
3. 0    .     . 

19:45   .    .    . 

8. 8  •     .     . 

10:56     13:10 
L6        LS 

11K)8     14:45 
L6        LO 

11:21      16:00 
L8        0.7 

11:41      17:09 
2.2         0.6 

12:08      18:14 
2.6        0.5 

6:52      12:40 
LO         2.7 

6:05     13:15 
L8         2.9 

13:56     21:60 
3.0        0.8 

15:25   .    .    . 

2.9  ..    . 

28:03 

,    1  -.— 

8.6 

7.8 

F 

28:80 

23:46 

3.5 

2.5 

S 

EM 

Tu 

Tu 

1 

W 

1 

,Th 

1 

;f 

0:10 
8.2 

0:M 

2.9 

1:46 
2.6 

8:00 
2.0 

4:21 
1.6 

6:20 
1.4 

1:24 
0.7 

2:40 
0.3 

8:85 
—0.1 

4:22 
-0.8 

5:09 
-0.5 

5:60 
-0.5 

6:25 
-0.4 

7:00 
-0.1 

0:26 
8.4 

1:26 
2.9 

2:85 
2.8 

8:88 
1.7 

0:10 
1.4 

2:10 
0.9 

8:80 
0.6 

4:12 
0.8 

4:45 
0.2 

5:04 
0.2 

5:14 
0.3 

5:26 
0.2 

5:40 
0.2 

6:00 
0.3 

7:20 
0.2 

7:45 
0.4 

8:28 
0.5 

8:51 
0.8 

9:20 
0.9 

9:48 
1.1 

18:12 
3.4 

14HW 
1.5 

14:29 
1.6 

15K)1 
2.0 

15:85 
2.2 

16:21 
2.6 

17a5 
3.0 

18:51 
1.4 

20:00 
1.4 

21:13 
1.5 

22:25 
1.3 

28:56 
1.1 

19:46 
0.5 

21:00 
0.6 

22:44 
0.6 

1> 

Wi    7 

1 

S'    7 
fi»'    8 

M     9 

i 
Tu  10 

W  11 

Th;  12 

"C     1Q 

0:19 
0.9 

1:66 
0.5 

3:00 
0.2 

3:45 
0.0 

4:21 
-0.1 

4:55 
-0.1 

5:24 
0.1 

5-.60 
0.2 

6:14 
0.5 

0:14 

2.8 

1:04 
2.3 

1:47 
1.9 

16:16 
2.7 

16:45 

P 

O 
E 

S 
M 

8.2 

Th 
F 

8 

9 

10 

11 
12 

1Q 

17:46 
3.4 

18:48 
3.6 

8 

19:49 
3.8 

Tu  10 

W  11 

Th  12 

F   13 

M 

Til 

19K)9 

20:47 
3.9 

3.7 

N 

20.-08 

11:62 
1.5 

12K)8 
1.6 

12:85 
L7 

12:66 
2.0 

6:84 
0.6 

7.-00 
0.8 

7:10 
1.0 

14:30 
0.9 

16:49 
0.8 

17:00 
0.8 

18:11 
0.9 

18:20 
2.2 

13-58 
2.4 

14:85 
2.6 

21:40 
3.8 

22:80 
3.6 

28:20 
8.2 

•  «        • 

•  •        • 

1921 
LO 

2025 
LO 

22106 
L2 

20  47 

P 

4.0 
21:00 

3.3 
21:40 

4.2 

1      ^-          AKf 

1 

3.1 

W   14 

21:50 

• 

E 

s 

A 

# 

s  \u 

»    15 
M   16 
Tu  17 

Wil8 

1 

Th:19 

22:26 

4.2 

M 
Tu 
W 
Th 

15 
16 

17 
18 
19 

■2.9 

iTh  15 

1 

22:48 
4.1 

28:18 
2.6 

E 

F    16 
S  :17 
S    18 
M    19 

13:15 
1.4 

18:45 
1.6 

7:26 
0.2 

7:47 
0.4 

8Kff 
0.7 

8:23 

a9 

16:48 

16:44 
1.2 

18:04 
1.2 

14:12 
1.8 

14:37 
1.9 

15:13 
2.3 

15:66 
2.5 

28*.35 
8.8 

•  ■         • 

•  •         • 

19:19 
1.2 

20:40 
1.4 

22K)0 
1.4 

»         •         • 

■         •         • 

19:08 
0.5 

20:10 
0.6 

•         ■        • 

^  tu  20 

F 

20 

oao 

1.1 

2:56 
0.8 

3:87 
0.6 

4:18 
0.4 

4:26 
0.3 

4:36 
0.4 

4:46 
0.5 

4:53 
0.5 

6:04 
0.5 

16:05 

F    *>'^ 

2.8 

1     X 

s ;  s 

21 
22 
23 

W :  21 

s  ;2i 

S'22 
M   23 
Tu24 

16:66 

2.9 

1 

iTh  22 

17:51 
2.9 

A 

M 

16:16  .    .    . 
^.  0   .    .    • 

17:15   .    .    . 
2.7   ..    . 

18:11    .    .    . 
2.7   ..    . 

2.7 

1 

:f 

23 
24 
25 

17:37 
3.0 

18:46 
8.0 

■        •         • 

s 

18:25 

19:80 

.Tu;24 

3.1 

19:15 
3.8 

19:56 
3.4 

8.0 

s    S 

W 

Th 

F 

S 

25 
26 
27 

28 

20:12 
3.0 

E 

• 

W  25 

19:10   .    .    . 
2. 6   .    .    . 

19:54   ... 

2.6  .    .    . 

10:40      18:50 
L7         L3 

10:46      16K)0 
L9        0.9 

10:68      16K)0 
2.1        0.7 

11:09     16:59 
2.4        0.4 

11:84      17:45 

2.7  0.2 

•         •         • 

A  M;26 

1           , 

20:54 

Th 
F 

S 

M 
Tu 

26 
27 

28 
29 
30 
31 

3.1 

;Tu27 

20:37 
8.4 

12:00 
1.6 

12:06 
L6 

14:61 
1.8 

16:68 
LI 

21:38 
3.0 

22:20 
2.9 

20:40 
2.6 

•  IW  28 

21:15 
3.5 

21:25 
2.4 

Th  29 

21:54 

• 

22:12 

3.4 

2.4 

F 

S 

30 
31 

18:00 
1.4 

13:11 
1.6 

15:48 
1.2 

16:53 
1.2 

22:85 
3.3 

23:14 
3.2 

23:07 
2.2 

•  •         • 

•  •         • 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  It  Is  high  or  low  water. 

The  time  used  is  Cosmopolitan  Standard,  120th  meridian  £.;  0>>  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the  fore- 
noon (a.  m.),  all  greater  are  In  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:42 
is  8:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  Mean  Lower  Low  W^ater,  which  is  the  datum  of  soundings  on  the 
Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is  1.6  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  ]}),  Ist  quar.;  Oi  full  moon;  (^,  8d  quar.;  £,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  In  apogee  or  perigee. 
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APRIL. 


i 


Day of— 


W. 


N 

D 
p 


W 

Th 

F 

S 

s 

M 
Tu 
W 
Th 


Mo. 


I 


£ 


A 

c 


F 

S 

o  s 

M 

Tu 

W 

Th 

F 

S 

M 

Tu 

W 

Th 
F 

S 

•sIm 

Tu 
W 
Th 


£ 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Heiffbtof  High  and 
Low  water. 


0:18  5:8S  11:46      18:85 

1.8  L8  3.0         0.0 

1:14  5:50  12:19      19-.35 

1.7  1.4  8.2  0.0 

2:36  6:05  12:58     20:48 

1.6  L4  8.4         0.0 

13:45  22.-00 

3.4  0.1 

14:40  23:30 

3.8  0.1 

16:50 

3.2 

0:55  17:11 

0.8  8.0 

1:55  9:05  11:15      18:41 

0.4  L6  1.5         2.8 

2:30  9:16  13:15      19:56 

0.5  1.6  1.4         2.7 

8:07  9:28  14:85      21K)0 

0.7  2.0  1.0         2,5 

8:30  9:40  15:40      22:00 

0.8  2.2  0.7         2.4 

8:52  10:05  16:20      22:56 

1.0  2.6  0.4         2.1 

4:11  10:21  17:14      28:45 

1.2  2.9  0.2  1.7 

4:22  10:54  18:06    .    .    . 

1.3  3.2  0.2    ..    . 

0:25  4:36  11:31      18:56 

1.6  1.1  3.3  0.2 

1:15  4:46  12:01      19:48 

L6  1.0  3.4         0.2 

12:40  20:41 

3.4  0.4 

13:15  21:38 

3.2  0.5 

13:55  22:87 

8.0  0.6 

14:'43  23:35 

2.8  0.7 

15:45  .    . ' 

2,5 

0:18  17:10 

0.8  2.3 

1:00  .8:20  12:10      18:30 

0.8  1.7  1.5         2.2 

1:28  8:28  13:35      19:43 

0.8  2.0  1.3         2.1 

2K)0  8:41  14:40      20:55 

1.0  2.2  1.0         2.1 

2:38  9:05  15:80      21:42 

1.0  2.5  0.5         1.9 

8:19  9:31  16:09      22:45 

1.2  2.9  0.2         1.8 

3:44  10:02  17K)0      23:50 

1.4  3.2  —0.1         1.8 

4K)8  10:35  17:52    .    .    . 

1.4  3.5  — 0.3    .    .    . 

0:48  4:28  11:14      18:48 

1.7  1.4  3.8      —0.5 


MAY. 


c 

8 


N 

P 


o 


Day  of— 


W. 


Mo 


S 


£ 


* 
N 


F 

1 

S 

2 

s 

3 

M 

4 

Tu 

5 

W 

6 

Th 

7 

F 

8 

S 

9 

§ 

10 

M 

11 

Tu 

12 

W 

13 

Th 

14 

F 

15 

S 

1 

16 

1 

17 

MIS 
Tu  19 


W 


20 


Th  21 
F    22 


s 

'23 

s 

24 

M 

25 

Tu 

26 

W 

27 

Th 

28 

F 

29 

S 

30 

s 

31 

Time  and  Height  of  High  and 
Low  Water. 


1:55  4:44  11:50      19:47 

1.7  1.2  8.9     —0.6 

12:84  20:47  12:84      20:47 

3.8  —0.4  3.8      —0.4 

13:21  21:50 

3.6  —0.2 

14:16  22:56 

3.3  0.0 

15:25  28:50 

3.0  0.8 

7:40  10:10  16:48    ,    .    . 

1.7  1.6  2.5    ..    . 

0:37  7:56  12:18      18:25 

0.6  1.9  1.6         2.2 

1:10  8:00  14:00      20:05 

0.9  2.2  1.1         2.1 

2:02  8:22  14:54      21:20 

1.1  2.4  0.7  1.8 

2:15  8:60  16K»      22:18 

1.2  2.8  0.4  1.7 

2:29  9:19  16:55      23:10 

1.8  8.1  0.2  1.6 

2:40  9:50  17:44      23:55 

1.3  3.5  0.0  1.5 

2:52  10:22  18:30    .    .    . 

1.2  3.6  —0.1    .    .    . 

10:56  19:10 

3.7  -0,1 

11:26  19:48 

3.7  0.0 

12:00  20:20 

8.6  0.1 

12:34  20:56 

3.4  0.2 

13:11  21:80 

3.1  0.3 

14:00  22:05 

2.8  0.5 

14:50  22:42 

2.4  0.6 

16:06  23:18 

2.0  0.8 

6:48  12.-05  17:50    .    .    . 

2.1  L5  1.7    ..    . 

0:04  7:15  13:30      19:26 

0.9  2,8  L2         1.7 

0:58  7:40  14:27      20:40 

1.1  2.7  0.6  1.7 

1:30  8:15  15:20      21:51 

1.2  8.1  0.2  1,6 

2:00  8:51  16:16      23:00 

L2  3.5  —0.2         1.6 

2:30  9:28  17:09      23:59 

1.3  3,9  —0,5  L7 

8K)0  10:10  18:00    .    .    . 

0.9  4.1  — 0.7    .    .     . 

10:50  18:51 

4.2  —0.8 

11:34  19:48 

4.2  —0.7 

12:20  20:37 

4.0  —0.5 


JUNE. 


a 

8 


£ 


o 

S 


Day  of— 


W. 


Mo. 


Time  and  Height  of  High  and 
Low  water. 


M  1 

Tui  2 

W  3 

Th'  4 


F 

5 

S 

6 

§ 

7 

M 

8 

Tu 

9 

W 

10 

Th 

11 

F 

12 

S 

13 

s 

14 

M 

15 

Tu  16 

W  17 

Th  18 

F    19 

S  '20 

S  121 

I 

m'22 
Tu  23 


N 

P 


w 

Th 
F 

S 


24 
25 
26 
27 


S  '28 

I 

MJ29 
Tu  30 


13:10  21:25 

8.6  —0.2 

14:04  22:10 

3.2  0.1 

15K)6  22:50 

2.6  0.5 

16:40  28:25 

2.0  0.9 

6:30  12:58  18:42    .    .    . 

2.3  L8  1.6    ..    . 

OKX)  7:10  14:36      19:56 

1.1  2.6  LO  1.6 

0:20  7:45  15:&4      20-.54 

L3  2.9  0.5         1.5 

0:40  8.-22  16:55    .    .    . 

LS  8.3  0.2    ..    . 

8:54  17:88 

3.6  0.0 

9'JSO  18:18 

3.7  0.1 

10:08  18:48 

8.8  0.0 

10:32  19:12 

8.8  0.0 

11:06  19:30 

8.7  —0.1 

11:40  19:50 

8.6  0.0 

12:10  20:16 

3.4  0.1 

12:48  20:38 

3.0  0.2 

1821  21:06 

2.7  0.4 

4:80  7:54  14KM       21:33 

L8  L6  2.8         0.6 

4-^1  10:00  15:06       22:20 

2.1  L6  L9  0.8 

5:88  11:48  17K»      22:56 

2.4  1.4  L6          0.9 

6.-05  12-.53  18:58      23:31 

2.6  1.0  1.6         LI 

6:53  14:20  20:40    .    .    . 

3.0  0.5  L4    .    .    . 

0:10  7:85  15:28      22:00 

0.9  8.6  0.O         L3 

0:46  8:20  16:23      23:15 

L2  8.8  —0.3         1.3 

1:26  9:06  17:13    .    .    .1 

LO  4.1  —0.6    .    .    .' 

0:11  2:12  9:58      18:03 

L2  0.8  4.8      — 0.S 

0*.50  8:00  10:40      18:46 

LI  0.7  4.8      —0.8 

1:36  3:60  11:28      19:30 

L3  0.9  4.2      — 0.5< 

2:15  4:50  12:20      20:06 1 

1.4  0.9  3.8      — 0.3< 

3KX)  5:56  13:08      20:44 

L6  1.1  3.4         0.0 


The  tides  are  placed  in  the  order  of  occiurence,  with  their  times  on  the  first  line  and  heights  on  the  seoond  line  of  each  day; 
a  comparison  of  conpecative  heights  will  indicate  whether  it  Ih  high  or  low  water. 

The  time  used  l.s  Cosmopolitan  Standard,  120tb  meridian  £.;  0>>  Is  midnight,  12i>  is  noon:  all  hours  less  than  12  are  in  the  fore- 
noon (a.  m.),  all  greater  are  In  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:42  U 
8:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the 
Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is  1.6  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }),  1st  quar.;  0>  iuU  moon;  C<  ^  quar.;  £,  moon  <»  the 
equator;  N,  8,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 


Day  of— 


W. 


O 


w 

Th 
F 
S 
§ 
M 
Tu 
W 
Th 
F 
S 

M 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 


N 


Tu  14 

W 

16 

Th  16 

F 

17 

S 

18 

s 

19 

M 

20 

01 

£ 


D 


F 

24 

S 

25 

S    26 

M  27 

Tu  28 

W  29 

Th 

30 

F   31 

1 

Time  And  Height  of  High  and 
Low  Water. 


8:89  7:20  18:55      21:14 

1.7  1.8  2.8  0.8 

4:12  9K)0  15K)4      21:36 

1.9  1.5  2.1         0.7 

4:42  11:04  16:42      22:14 

2.8  1.5  L6  LO 

5:85  13:28 

2.5  1.2 

6:25  15:24 

2.9  0.6 

7:11  1625 

3.2  0.2 

7:59  17:12 

3.5  0.0 

8:40  17:54 

8.6  —0.2 

9:20  18:28 

8.7  —0.2 

9:50  18:41 

3.7  -0.1 

10:19  18:48 

8.7  0.0 

10-.56  18:56 

3.6  0.0 

11:21  19K» 

8.4  0.1 

12:52  19:80 

8.2  0.2  .....    . 

2:85  5:40  12:28      19:60 

1.6  1.4  2.9         0.4 

2:45  6:50  18K)6      20:10 

L7  1.4  2.4         0.5 

2:59  8:12  18:46      20:48 

2.0  L4  2.0  0.8 

8:86  9:88  15K)6      21:15 

2.8  1.8  1.6  0.9 

4:19  11.-00  16:16      21:40 

2.6  1.1  L5         1.0 

5:16  12:50 

2.9  0.8 

6:18  14:26   , 

8.2  0.5 

7:05  15-.85 

8.6  0.0 

8:01  16:22 

8.9  -0.3 

%M  17K)6 

4.1  -0.5 

9:50  17:46 

4.2  —0.5 

10:86  18:25 

4.0  —0.3 

0:40  4:14  11:25      18:56 

L5  LO  8.8     —0.1 

1:14  5:17  12:10      19:24 

L6  LO  8.4         0.2 

1:50  6:25  12:56      19:50 

L8  LO  2.9         0.4 

2':16  7:48  18:55      20:13 

2.1  LI  2.3  0.7 

2:52  9:00  15K)0      20:43 

2.4  LI  L8         0.9 


AUGUST. 


.  I 


i 


s 


Day  of— 


W. 


G 


(L 


N 


s 

M 
Tu 
W 

Th 
F 

8 

M 
Tu 
W 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


Time  and  HelArht  of  High  and 
Low  Water. 


Th  13 


F 

S 

s 

M 

Tu 

W 

Th 

F 

8 

M 
Tu 
W 

Th 
F 

8 

M 


14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


8:89  10:52 

2.6  1.2 

4:84  18:00 

2.8  0.9 

5:41  15:10 

8.0  0.4 

6:40  16:22 

3.2  0.2 

7:30  17:04 

8.3  0.1 

8:18  17:81 

8.4  0.0 

9:00  17:50 

3.5  0.1 

9:36  17:56 

8.4  0.8 

10:06  17:68 

3.4  0.3 

10:85  18:05 

8.2  0.4 

0:40  4:10  11:12      18:28 

1.6  L2  3.1  0.4 

0:58  5K)6  11:46      18:40 

L6  LI  2.9         0.6 

0:68  6K)6  12:21      19:00 

L9  LO  2.5         0.7 

1:16  7K)8  18:10      19:82 

2.2  1.0  2.2         0.9 

1:56  8:05  18:46      19:50 

2.8  0.9  L8  1.0 

2:24  9:15  14:87      20:12 

2.6  0.8  L6         0.8 

8:18  10:60 

2.9  0.8 

4:22  12:48 

3.1  0.5 

5:88  14:24 

8.8  0.3 

6:38  15:25 

3.6  0.0 

7:48  16:06 

8.6  0.0 

8:48  16:38  22:48   .    .    . 

8.8  0.0  1.6   ..    . 

2:24  9:44  17:10      23:16 

0.9  3.7  0.0         L6 

8:81  10:86  17:38      23:45 

0.7  3.5  0.8         L8 

4:36  11:22  18:01    .    .    . 

0.6  8.2  0.5    ..    . 

0:18  5:38  12:10      18:28 

2.1  0.6  2.8         0.7 

0:40  6:42  12:66      19:00 

2.4  0.7  2.4          0.8 

1:14  7:31  18:48      19:16 

2.6  0.7  L9  LO 

1:60  8:46  14:60      19.-24 

2.7  0.7  1.6  1.1 

2:38  10:32 

2.9  0.8 

3:34  12:32 

2.9  0.8 


SEPTEMBER. 

• 

1 

Day  of— 

Time  and  Height  of  Hi^h  and 
Low  water. 

W. 
Tu 

Mo. 

1 

s 

4:39 
3.0 

4:82 
0.5 

iW 

2 

3 
4 

5:48 
3.0 

6:64 
3.0 

7:50 
3.0 

15:56 
0.4 

A 

Th 
F 

16:20 
0.3 

16:41 
0.4 

S 

5 

8:32 
3.0 

9:15 
3.0 

16:50 

0.5 

S  '   6 

1 

17:04 
0.7 

28:10 
L6 

O^M 

7 

2:59 
1.4 

9:51 
2.9 

17:18 
0.7 

23:16 
L7 

E 

Tu 

8 

8:60 
LO 

10:25 
2.8 

17:30 
0.8 

23:27 
2.0 

W 

9 

4:87 
0.9 

11  .-03 
2.6 

17:47 
0.8 

23:88 
2.2 

Th 

10 

5:28 
0.7 

11:48 
2.4 

18:06 
LO 

•  •         • 

•  •         • 

F 

11 

0:05 
2.4 

6:18 
0.6 

12:28 
2.2 

18:26 
LO 

8 

12 

0:34 
2.6 

7KX) 
0.4 

13:10 
L8 

18:44 
L2 

S 

13 

1K» 
2.9 

8:06 
0.4 

14:14 
L6 

18:59 
L2 

c 

M 

14 

1:48 
8.0 

9:20 
0.3 

N 

Tu 

15 

2:86 
8.2 

10:65 
0.3 

W 

16 

3:40 
3.2 

12:84 
0.3 

Th 

17 

4:68 
3.2 

13:65 
0.3 

F 

18 

6:20 
3.1 

14:47 
0.3 

P 

8 

19 

7:38 
3.1 

15:22 
0.3 

21:40 
L6 

S 

20 

1:87 
L2 

8:46 
8.1 

15:68 
0.5 

22:00 
L7 

f 

M 

21 

2:63 
0.8 

9:40 
8.0 

16:16 
0.7 

22:29 
2.0 

Tu 

22 

8:58 
0.6 

10:34 
2.8 

16:47 
0.8 

22:57 
2.4 

W 

23 

4:54 
0.4 

11:20 
2.6 

17:16 
LO 

28:21 
2.7 

Th 

24 

5:41 
0.3 

12:15 
2.2 

17:38 
LI 

23:48 
3.1 

F 

25 

6:40 
0.2 

13:12 

L8 

17:48 
L2 

8 

26 
27 

0:20 
3.2 

1:04 
3.2 

7:40 

0.3 

8:60 

0.4 

9 

M 

28 

1:.W 
3.2 

10:11 
0.5 

Tu 
W 

29 

30 

2:36 
8.1 

3:8.5 
2.9 

12:18 
0.7 

14:00 
0.7 

The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Goemopolitan  Standard,  120th  meridian  E.;  0^  is  midnight.  121^  Is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  Mean  Lower  Low  Water,'which  is  the  datum  of  soundings 
on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is  1.6  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }),  1st  quar.;  Q,  full  moon;  (£,  3d  quar.;  £,  moon  on  the 
equator;  N,  8,  moon  farthest  north  or  .«onth  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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MANILA  (Pasig  River  Entrance),  PHILIPPINE  ISLANDS,  1903. 


OCTOBER. 


S 


Day  of— 


W.  Mo. 


A 

Th 

1 

F 

2 

S 

3 

s 

4 

E 

M 

5 

C  Tu 

1 

6 

W,    7 

Thi   8 

F  '   9 

S    10 

S 

11 

N 

M 

12 

Tu 

13 

(C 

W!l4 

Th 

16 

p 

F 

16 

S 

17 

E 

8 

18 

M   19 

• !  Tu  20 

1 

w 

21 

Th  22 

,F 

23 

is 

24 

S 

S 

25 

M 

26 

Tu 

27 

D 

W 

28 

A 

Th 

29 

F 

30 

S 

31 

1 

Time  and  Height  of  High  and 
Low  water. 


4:99  14:34 

2.7  0,7 

5:50  14:46 

2.6  0.7 

7:00  14:58 

2.5  0.8 

8:00  15:06  21:53    .    .    . 

2.5  0.8  1.9    ..    . 

2:30  8:51  15:25      21:55 

1.2  2.4  0.9         2.1 

3:28  9:36  15:50      22K)6 

1.0  2.3  0.9         2.3 

4:12  10:25  16:24      22:36 

0.7  2.3  1.0         2.6 

4.50  11:10  16:48      23:00 

0.4  2.2  1. 1         2.9 

5:30  12:00  17:05      28.-25 

0.2  1.9  1.3         8.1 

6:21  13KK)  17:25      23:59 

0.0  1.8  1.2         3.8 

7:19  14:12  17:40    .    .    . 

—0.1  1.6  1.2    ..    . 

0:35  8:18 

3.5  -0.1 

1:18  9:80 

8.4  0.0 

2ai  10:45 

3.4  0.1 

3:11  12:00 

3.2  0.3 

4:84  13:05 

3.0  0.4 

6:04  13:48 

2.7  0.6 

7:30  14:20  20:52    .    .    . 

2.5  0.8  2.1    ..    . 

2:19  8:45  14:54      21K)9 

1.0  2.4  0.9         2.8 

8:19  9:43  15:26      21:36 

0.6  2.8  1.1         2.7 

4:12  10:50  15:44      22KW 

0.2  2.0  1.2         3.1 

5K)7  11:40  15:58      22:85 

0.0  1.7  1.2         8.4 

6K)3  12.*26  16K)8      28:10 

0.0  1.6  1.2         8.6 

6:55  18:18  16:21      23:50 

—0.1  1.5  1.1         3.7 

7-49 
0.0 

0:80  8:42 

3.7  0.1 

1:05  9:40 

3.4  0.3 

1:45  10:80 

3.2  0.4 

2:30  11:22 

2.9  0.6 

3:29  12:00  18:38      22:56 

2.6  0.7  1.6  1.4 

4:42  12:30  19:20    .    .     . 

2.3  0.8  1.8    ..    . 


NOVEMBER. 


a 

8 


£ 


o 


N 


d 


S 


Day of— 


W. 


M 

Tu 

W 

Th 
F 

S 

M 

Tu 

W 

Th 
F 

S 


Mo. 


D 


£ 


M 
Tu 
W 
Th 
F 
S 

s 

M 

Tu 

W 


F 

S 

M 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 


S    15 


16 
17 
18 
19 
20 
21 
22 
23 
24 
25 


Th  26 


27 
28 
29 
30 


Time  and  Height  of  High  and< 
Low  water. 


0:02  6:14  18.*00      20:19 

1.6  2.1  0.9  2.0 

1:40  7:40  13-.50      20'.80 

L8  1.9  1.0         2.2 

2:41  8:46  14.-25      20:50 

LO  1.9  1.1         2.5 

8:21  9:82  14:50      21:16 

0.6  1.8  1.3         3.0 

4:03  10:36  15:12      21:46 

0.3  1.8  1.4         3.3 

4:52  11:80  15:40      22:19 

0.0  1.6  1.3         8.5 

5:41  12:30  16:03      22:55 

—0.3  1.6  1.0         3.8 

6:84  23:35 

-0.4  8.9 

7:30 

—0.5 

0:16  8:'25 

3.9  —0.5 

1:03  9:24 

3.7  —0.2 

1:56  10:21 

3.4  0.0 

3:00  11:15 

3.0  0.8 

4:12  11:59  19:12      28:85 

2.6  0.6  1.9  1.6 

5:50  12:30  19:81    .    .    . 

2.1  0.9  2.2    ..     . 

1:85  7:42  18:00      19:52 

1.1  2.0  1.1  2.5 

2:34  9:00  13:45      20:25 

0.8  1.7  1.4         3.0 

8:48  10:04  13:54      21:00 

0.4  1.6  1.3         8.3 

4:46  21:35 

0.0  3.6 

5:88  22:10 

-0.1  3.8 

6:28  22:45 

—0.2  3.9 

7:07  28:20 

—0.2  3.9 

7:50  23:54 

—0.1  3.7 

8:25 

0.0 

0:29  8:50 

3.5  0.0 

1:04  9:23 

3.2  0.2 

1:45  9:50 

2.8  0.4 

2:25  10:20 

2.4  0.5 

3:24  10:50  18:35      23:46 

2.0  0.7  2.1          1.6 

4:55  11:40  19:03    .    .     . 

1.7  0.9  2.4    ..    . 


DECEMBER. 


i_' 


£ 


B 


E 

1> 


Day of— 


w. 

Mo. 

Tu 

1 

W 

2 

Th 

3 

F 

4 

S 

5 

§ 

6 

M 

7 

Tu 

8 

W 

9 

Th 


S  1 12 
S  il3 
M  14 
Tujl5 
W  16 
Th,17 


F 

S 


F 

S 

M 
Tu 
W 
Th 


10 
11 


18 
19 
20 


Ml  21 
Tu  22 
W  23 
Th  24 


25 
26 
27 
28 
29 
30 
31 


Time  and  Height  of  High  And  ' 
Low  Water. 


1:25  6:48  12.-21       19:27 

1.4  1.6  0.9          i7 

2:19  8:10  12:56       20:00 

0.8  1.6  L3          3wO 

8:11  9.-27  18:80       20:J5 

0.4  1.6  1.2          3.4 

4:06  10:36  14:00      21:16 

0.0  L6  1.2          8.h 

4:59  21:52 

—0.4  4,0 

5:45  22:86 

—0.6  4.2 

6:86  23:16 

—0.3  4.2 

7:25  23:68 

—0.7  4.0 

-0.6 

0:61  9K)0 

3.7  —0.2 

1:46  9:48  16:61       19:60 

8.2  0.1  1.7  1.5 

2:43  10:14  17:26      21:55 

2.7  0.4  2.0  1.6 

4H)5  10:89  17:55    .     .     . 

2.1  0.8  2.3    ..     . 

0:10  6.*00  11:16      18:30 

1.8  L7  1.0  2.6 

1:66  7:46  11:44      19:12 

1.0  1.6  1.3  S.0 

8:94  iv:do  .    .    •   •     .     . 

0.4  8.4 

4:40  20:87 

0.1  8.6 

6:Su  21:14 

—0.2  3.8 

6:11  21:58 

—0.3  8.9 

6:46  22:25 

—0.8  4.0 

7:10  22:69 

—Ai.  2  3.8...... 

7:28  28:82 

—0. 1  8.6.«.... 

7:46 

0.0 

0:06  8K)6 

8.4  0.2 

0:36  8:26 

3.1  0.8 

1:12  8:46  .    .    .    ,    .     . 

2.7  0.4 

1:46  9:11  16.27      21:15 

2.3  0.6  2.1  1.6 

226  9:50  17:10      25:20 

2.0  0.7  2.8          1.5 

4:00  10:25  17:50    .    .    . 

1.8  0.8  2.6    ..    . 

0:84  18:31 

1.3  2.9 

2:00  19:18 ' 

0.8  3.8 


The  tides  are  placed  in  the  order  of  occurrence,  \rith  their  times  on  the  flret  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Cosmopolitan  Standard,  120th  meridian  E.;  0>>  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  In  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance. 
15:42  is  8:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings 
on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is  1.6  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  0,  new  moon;  }),  1st  quar.;  0»  ^^^  moon;  (^,  8d  quar.;  £,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 


HONOLULU  (Oahu  Island),  HAWAIIAN  ISLANDS,  1903. 
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JANUARY. 

FEBRUARY. 

1 

MARCH. 

1 

Moon.  1 

Day  of— 

1 

Time  and  Heifht  of  High  and 
Low  Water. 

• 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

i 

Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

W. 
Th 

Mo. 
1 

W. 

Mo. 
1 

W.  I  Mo. 

1 

5:01 

12K)8 

18:00 

22:50 

E 

5:57 

12:81 

18:42 

.    .    ■ 

s 

1 

4:57 

11:13 

17:26 

1 
1 

23:31 

1     . 

1 

1.9 

0.1 

0.7 

0.2 

1.5 

0.0 

1.1 

... 

1.4 

0.0 

1.3 

0.3 

F  1    2 

6:39 

12:42 

18:48 

23:37 

M     2 

0:31 

6:86 

13:06 

19:40 

M 

2 

5:35 

11:55 

18:14 

•        •        ■ 

1.8 

0.1 

0.8 

0.3 

0.4 

1.4 

0.0 

L2 

L3 

0.0 

1.4 

•        •        • 

'S 

3 

6:20 

13:20 

19:30 

■        •        • 

Tu'    3 

1:35 

7:18 

13:57 

20:47 

Tu 

3 

0:15 

6:17 

12:35 

19:09 

1.7 

0.0 

0.9 

•        •        • 

1 

0.6 

1.2 

0.0 

1.3 

0.4 

1.2 

0.0 

L4 

E 

s 

4 

0:39 

7:08 

14:01 

20:25 

}) 

W     4 

2:48 

8:15 

14:50 

22:02 

W 

4 

1:15 

7:04 

13:20 

20:12 

0.5 

1.5 

0.0 

1.0 

0.6 

1.0 

0.0 

1.4 

0.5 

1.0 

0.0 

L5 

M'    5 

1:55 

7:52 

14:41 

21:34 

Th 

5 

4:38 

9:37 

15:49 

23:13 

Th 

5 

2:38 

8:05 

14:15 

21:23 

0.6 

1.8 

0.0 

1.1 

0.6 

0.9 

0.0 

1.6 

0.6 

0.9 

0.0 

L6 

iD)    T 

6 

8:34 

8:50 

15:30 

22:41 

F 

6 

6:28 

11:06 

16:55 

■        •        • 

1) 

F 

6 

4:32 

9:35 

15:18 

22:40 

0.7 

1.1 

0.0 

1.3 

0.6 

0.7 

-0.1 

•        •        • 

0.5 

0.7 

0.1 

L6 

W 

7 

6:05 

10:00 

16:27 

23:45 

N 

S 

7 

0:15 

7:39 

12:81 

17:66 

N 

S 

7 

6:08 

11:09 

16:38 

23:47 

0.6 

0.9 

—0.1 

1.5 

1.8 

0.4 

0.7 

—0.1 

0.4 

0.7 

0.1 

L7 

Th    8 

6:34 

11:25 

17:22 

•        •        • 

s 

8 

•  1:10 

8:25 

13:31 

18:57 

s 

8 

7:08 

12:28 

17:61 

•         •         • 

0.6 

0.8 

—0.1 

•        ■        • 

1.9* 

0.3 

0.7 

—0.1 

0.3 

0.7 

0.1 

»         •         • 

■ 

F  ,    9 

0:38 

7:47 

12:30 

18:16 

M 

9 

2:02 

9:05 

14:21 

19:51 

M 

9 

0:46 

7:50 

13:25 

18:55 

r 

1.7 

0.5 

0.7 

-0.2 

1 

2.0 

0.2 

0.8 

—0.2 

1.8 

0.2 

0.8 

0.0 

s 

10 

1:30 

8:41 

13:40 

19:09 

P 

Tu 

10 

2:42 

9:89 

15:06 

20:42 

P 

Tu 

10 

1:35 

8:25 

14:12 

19:53 

1.9 

0.8 

0.7 

—0.2 

2.1 

0.0 

0.9 

-0.2 

1.8 

0.1 

1.0 

—0.1 

'N,   S 

11 

2:16 

9:23 

14:35 

19:57 

O 

W 

11 

3:25 

10:12 

15:64 

21:32 

W 

11 

2:20 

8:56 

14:65 

20:44 

1      1 

2.1 

0.2 

0.7 

—0.2 

2.1 

0.0 

1.0 

—0.1 

1.8 

0.0 

LI 

-0.1 

p'm 

12 

8:02 

10:10 

15:22 

20:44 

Th 

12 

4:02 

10:42 

16:38 

22:21 

Th 

12 

8:00 

9:27 

16:35 

21:31 

1 

2.2 

0.1 

0.7 

-0.2 

2.0 

0.0 

1.1 

0.0 

1 

1.8 

0.0 

L3 

0.0 

o  t;i3 

3:42 

10:47 

16:10 

21:82 

E 

F 

13 

4:40 

11:14 

17:24 

23:10 

9 

F 

13 

3:46 

9:58 

16:10 

22:18 

! 

2.2 

0.0 

0.8 

—0.1 

1.8 

0.0 

1.2 

0.1 

1.6 

-0.1 

1.4 

0.0 

'W   14 

4:24 

11:24 

17:00 

22:19 

s 

14 

5:22 

11:47 

18:00 

•        >        « 

S 

14 

4:30 

10:42 

16:55 

23:05 

1 

2.1 

—0.1 

0.8 

0.0 

1  6 

0.0 

1.2 

•        ■        • 

1.5 

0.0 

L4 

0.1 

Th 

15 

6:03 

11:58 

17:51 

23:09 

s 

15 

0:01 

6:06 

12:20 

18:44 

S  !l5 

5:06 

11:12 

17:25 

23:39 

2.0 

0.0 

0.9 

0.1 

0.3 

1.4 

0.0 

1.3 

1 

1.4 

0.0 

Lb 

0.2 

F 

16 

5:41 

12:35 

18:46 

■        •        • 

M  16 

0:55 

6:45 

18:02 

19:42 

M   16 

5:38 

11:39 

18:10 

. 

1.9 

0.0 

1.0 

•        •        • 

0.4 

1.2 

0.0 

1.3 

1.2 

0.0 

L5 

«        •        • 

£ 

S 

17 

0:05 

6:24 

13:13 

19:32 

Til  17 

1:59 

7:21 

18:43 

20:49 

Tu  17 

0:26 

6:10 

12:11 

19:00 

0.3 

L7 

0.0 

1.0 

1       1 

0.6 

1.0 

0.1 

1.3 

0.4 

1.0 

0.0 

1.5 

S 

18 

1:15 

7:14 

13:52 

20:29 

c 

W   18 

3:80 

8:09 

14:30 

22:01 

W 

18 

1:29 

6:47 

12:50 

19:65 

1 

0.4 

1.4 

0.0 

1.1 

0.6 

0.9 

0.1 

1.4 

0.6 

0.8 

0.1 

1.5 

M 

19 

2:29 

8K)5 

14:31 

21:41 

Th 

19 

5:30 

8:57 

15:26 

23:10 

Th 

19 

2:50 

7:35. 

13:34 

21:01 

1 

0.6 

L2 

0.0 

1.2 

0.6 

0.7 

0.1 

1.5 

0.5 

0.7 

0.2 

1.6 

C  T 

20 

4:01 

8:58 

15:17 

22:54 

F 

20 

6:52 

10:'23 

16:31 

•        •        • 

s 

F 

20 

4:38 

8:68 

14:88 

22:06 

0.7 

LO 

0.0 

1.3 

0.5 

0.7 

0.2 

■        ■        1 

C 

0.5 

0.6 

0.3 

L6 

W 

21 

5:45 

10:06 

16:12 

28:57 

s 

S 

21 

0:07 

7:43 

12:05 

17:35 

A 

S 

21 

6:58 

10:48 

16:67 

23:10 

1 

0.7 

0.8 

0.0 

1.6 

1  ^ 
1 

1.6 

0.5 

0.6 

0.2 

0.4 

0.6 

0.3 

1.5 

Th 

22 

7:12 

10:58 

17:05 

•        ■        • 

A     8 

22 

0:51 

8:18 

13:15 

18:35 

.S 

22 

6:46 

12:16 

17:23 

•        •        • 

0.6 

0.7 

0.0 

•        •        • 

1       '"*' 

1 

1.7 

0.4 

0.7 

0.1 

0.3 

0.7 

0.3 

•        •        • 

F 

23 

0:47 

8:11 

12:08 

17:58 

M 

23 

1:31 

8:48 

14:02 

19:25 

M 

23 

0:02 

7:14 

13:07 

18:25 

1.7 

0.5 

0.7 

0.0 

1.7 

0.3 

0.7 

0.1 

1.5 

0.3 

0.7 

0.8 

S    S    24 

1:27 

8:65 

13:17 

18:47 

jTu 

24 

2:05 

9:02 

14:40 

20.09 

Tu  24 

0:45 

7:38 

13:45 

19:15 

1               ^"^     1  ^^  ^ 

1.8 

0.3 

0.6 

0.0 

;      1.8 

0.2 

0.8 

0.1 

L6 

0.2 

0.9 

0.2 

|a    s    25 

2.-06 

9:33 

14:06 

19:33 

W  1  25 

2:86 

9:24 

15:16 

20:49 

W 

25 

1:26 

8:03 

14:20 

20:02 

i 

1.9 

0.3 

0.6 

0.0 

1.8 

0.2 

0.9 

0.1 

L5 

0.1 

1.1 

0.2 

i       M  !  26 

2:36 

9:54 

14:57 

20:14 

• 

Th 

26 

3:06 

9:46 

16:48 

21:25 

Th  26 

2:10 

8:31 

14:47 

20:43  ' 

1 

1.9 

0.2 

0.7 

0.0 

1.7 

0.1 

1.0 

0.1 

1.5 

0.0 

M.2 

0.2  1 

1 

T 

27 

8:10 

10:11 

15:32 

20:49 

F 

27 

3:41 

10:10 

16:20 

22:03 

Ei  F 

27 

2:50 

9:02 

16:16 

21:22  , 

2.0 

0.2 

0.7 

0.0 

1.7 

0.0 

1.2 

0.1 

1.5 

0.0 

1.3 

0.1 

•  VV 

28 

3:85 

10:30 

16:09 

21:28 

E 

s 

28 

4:20 

10:40 

16:49 

22:48 

•    S 

28 

3:29 

9:39 

15:52 

22:04 

1 

1.9 

0.2 

0.8 

0.0 

1.6 

0.0 

1.2 

0.2 

1 

1.4 

0.0 

L6 

0.1  ■ 

Th 

29 

4:05 
1.9 

10:58 
0.1 

16:50 
0.9 

22:07 
0.1 

1»|29 

4:04 
1.3 

10:06 
0.0 

16:21 
L6 

22:34 
0.2 

F 

30 

4:38 

11:25 

17:28 

22:48 

M    .SO 

4:35 

10:41 

17:04 

23:22  ' 

1 

1.8 

0.0 

0.9 

0.2 

1       1 " 

1.2 

-0.1 

L6 

0.2  > 

s 

31 

5:18 

11:58 

18:00 

23:35 

Tui  31 

6:15 

11:14 

17:47 

•         •        ■ 

1.7 

0.0 

1.0 

0.3 

i 

1 
1 

1.1 

-0.1 

1.7 

•         •         ■ 

1 

Thetid 

es  are  placed  in  \ 

the  order  of  occurrence,  with  their  times  on 

the  first  line  and  heighti<  c 

>n  the  second  line  of  each  day;    | 

a  comparis 

on  of  consecutive  heights  will  indicate  whether  it  is  high  or 

low  water. 

\         The  til 

ne  used  is  Hawaiian  Standard,  157°  30'  W.:  Oi>  is  midnight, 

12»»  is  noon;  all  hours  less 

than  12 

are  in  the  forenoon    1 

(a.  m.),  all 

greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  r 

lOon;  for  instance,  16:42  is  3:42 

p.  m.    The 

heights,  In  feet  and  tenths,  are  recltoned  from  Mean  Lower  Low  Water,  which  is  th 

e  datum  of  soundings  on  the 

Hawaiian  ( 

Qovemment  Survey  Charts  for  this  region,  and  which  is  0.7  foot  below  mean  sea  level. 

Symbo 

Is  and  abbreviations  relating  to  the  moon:  #,  new  moon;  J 

),  1st  quar.;  O.  fuil  moon; 

^,  3d  quar.;  E, 

moon  on  the   | 

equator;  N 

,  S,  moon 

farthest  north 

or  south  of  the  equator;  A,  I 

*,  moon 

in  apogee  or  perigee. 
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APRIL. 


a 

8 


Day  of— 
W.I  Mo. 


\VI    1 


N 

D 
P 


O 


s 


A 


iTh 
F 

S 

M 
Tu 
W 
Th 

F 

S 

M 
Tu 
W 
Th 


2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


S 

s 

M 

Tu 

W 

Th 

E    F 


F  17 
18 
19 
20 
21 
22 
23 


N 

P 


24 


s 

25 

s 

26 

M 

27 

Tu 

28 

W 

29 

Th 

30 

Time  EDd  Heiffht  of  High  and 
Low  Water. 


0:82 
0.3 

1:19 
0.4 

2:39 
0.4 

4:10 
0.4 

5:26 
0.8 

6:17 
0.2 

0:10 
1.6 

1:05 
1.5 

1:59 
1.5 

2:48 
1.4 

8:24 
1.8 

8:99 
1.2 

4:85 
1.1 

5:10 
0.9 

0:28 
0.8 

1:22 
0.4 

2:28 
0.4 

8:87 
0.4 

4:89 
0.4 

5:25 
0.3 

6K)4 
0.2 

0:05 
1.3 

0:59 
1.3 

1:43 
1.3 

2:20 
1.2 

2:58 
1.1 

3:33 
1.0 

4:14 
0.9 

4:58 
0.8 

0:25 
0.2 


5:55 
0.9 

6:42 
0.8 

7:57 
0.7 

9:30 
0.7 

11:12 
0.7 

12:20 
0.8 

7K)0 
0.1 

7:37 
0.0 

8:10 
0.0 

8:55 
0.0 

9:80 
-0.1 

9:57 
-0.1 

10:24 
-0.1 

10:55 
0.0 

5:47 
0.8 

6.26 
0.7 

7:35 
0.6 

9H)1 
0.6 

10:45 
0.7 

11:54 
0.8 

12:42 
0.9 

6:89 
0.1 

7:13 
0.1 

7:50 
0.0 

8:25 
—0.1 

8:53 
—0.1 

9:26 
—0.2 

10:00 
—0.2 

10:35 
—0.1 

5:49 
0.7 


11:50 
0.0 

12:85 
0.1 

13:30 
0.1 

14:50 
0.2 

16:25 
0.3 

17:48 
0.2 

13:10 
1.0 

13:56 
1.2 

14:25 
L4 

15K)8 
1.5 

15:45 
1.6 

16:22 
1.7 

17K)0 
1.7 

17:42 
1.7 

11:26 
0.0 

12.-02 
0.1 

12:42 
0.2 

18:47 
0.4 

15:25 
0.5 

16:48 
0.5 

18K)5 
0.5 

13:07 
1.1 

13:39 
1.3 

14:13 
1.5 

14:49 
1.6 

15:22 

1.8 

16.-01 
1.9 

16:42 
1.9 

17:-26 
1.9 

11:15 
0.0 


18:36 

1.7 

19:36 
1.6 

20:44 
1.6 

21:67 
1.6 

28:09 
1.6 


18:55 
0.2 

19:52 
0.1 

20:39 
0.1 

21:24 
0.1 

22H)6 
0.1 

22:51 
0.2 

23:38 
0.3 


18:24 
1.7 

19:10 
1.6 

20:02 
1.5 

20:57 
1.4 

22:00 
1.4 

28:02 
1.4 


19:00 
0.4 

19:47 
0.3 

20:29 
0.2 

21:05 
0.2 

21:.51 
0.2 

22:38 
0.2 

23:30 
0.2 


18:15 
1.9 


MAY. 


c  Day  of— 

X   — 
S    W. 


D 


F 

S 

s 

M 

Tu 

W 

Th 
F 

S 


Mo. 


1 
2 
3 
4 

5 
6 

7 
8 
9 


u 


S    10 

M   11 

I 

Tu  12 

W  13 

S  Th  14 

F    15 


I 


Time  and  Height  of  High  and 
Low  water. 


S 

s 

M 


16 
17 
18 


Tu  19 
W  20 


Th 


21 


I 


N 

P 


F    22 
S  I  23 

S    24 

I 

M   25 

I 

Tu  26 


W 


27 


Th  28 

I 
F    29 


S 


30 
31 


1:27 
0.3 

2:82 
0.8 

8:40 
0.2 

4:89 
0.1 

5:27 
0.1 

6:10 
0.0 

0:45 
1.3 

1:84 
1,2 

2:15 
1.1 

2:55 
1.0 

8:80 
0.9 

4K)9 
0.8 

4:48 
0.7 

0:25 
0.8 

1K» 
0.8 

1:67 
0.8 

2:44 
0.2 

8-.82 
0.2 

4:18 
0.1 

4:59 
0.1 

5:38 
0.1 

0K)8 
1.1 

0:58 
LO 

1:45 
0.9 

2:31 
0.9 

3:15 
0.8 

4K)1 
0.8 

4:51 
0.7 

0:24 
0.1 

1:15 
0.1 

2:06 
0.1 


6:52 
0.7 

8:09 
0.7 

9:40 
0.7 

IIKX) 
0.8 

12K10 
LO 

12:41 
1.2 

6:52 
0.0 

7:81 
-0.1 

8:10 
-0.1 

8:41 
—0.2 

9:10 
-0.2 

9:41 
-0.1 

10:15 
—0.1 

5:82 
0.7 

6r26 
0.6 

7:40 
0.6 

8:58 
0.7 

10:16 
0.7 

11:08 
0.8 

11:51 
1.0 

12:34 
1.2 

6:20 
0.0 

7K)1 
-0.1 

7:38 
—0.2 

8:16 
-0.2 

8:54 
—0.2 

9:31 
-0.2 

10:11 
-0.2 

5:47 
0.7 

6:50 
0.7 

8K)5 
0.7 


12Kn 
0.1 

18K» 
0.2 

14:27 
0.8 

16:02 
0.4 

17:40 
0.4 

18:49 
0.4 

13:26 
1.4 

14:09 
1.6 

14:49 
1.8 

15:26 
L9 

16.-02 
1.9 

16:40 
L9 

17:15 
1.9 

10:46 
0.0 

11:19 
0.1 

11:59 
0.8 

13KN) 
0.4 

14:18 
0.5 

16:00 
0.6 

17:34 
0.6 

18:40 
0.5 

18:18 
1.5 

13:50 
1.7 

14^29 
1.9 

15:09 
2.0 

15:47 
2.1 

16:29 
2.1 

17:12 
2.1 

10:55 
-0.1 

11:46 
0.1 

12:48 
0.2 


19:10 
L8 

20:09 
L7 

21:15 
1.6 

22.-27 
1.5 

28:40 
1.4 


19:47 
0.3 

20:87 
0.2 

21:29 
0.2 

22:15 
0.2 

28.-00 
0.2 

28:41 
0.2 


17:52 
L8 

18:80 
L7 

19:11 
L6 

19:59 
L5 

20:58 
L4 

22K)4 
L3 

28:12 
L2 


19:38 
0.4 

20:22 
0.3 

21:10 
0.3 

21:59 
0.2 

22:45 
0.2 

23:34 
0.1 


17:58 
2.0 

18:46 
L9 

19-.38 
L7 


JUNE. 


I 


E 


o 

8 


E 


N 
P 


Day  of— 


W. 


M 

Tu 
W 

Th 
F 

S 

s 

M 
Tu 
W 
Th 


Mo. 


1 
2 

3 
4 
5 
6 
7 
8 
9 
10 
11 


F  jl2 
S  !13 


M 


14 
15 


Tu  16 


W 

Th 
F 

S 

s 

M 

Tu 

W 

Th 

F 


17 
18 
19 
20 
21 
22 
23 
24 
25 
26 


S    27 


M 

Tu 


28 
29 
30 


Time  and  Height  of  High  and 
Low  water. 


2:58 
0.0 

8:48 
0.0 

4:85 
0.0 

5:20 
0.0 

0:06 
LI 

0:59 
0.9 

1:45 
0.8 

2:29 
0.7 

8K)1 
0.7 

8:48 
0.7 

4:81 
0.7 

0K>4 
0.2 

0:88 
0.1 

1:10 
0.2 

2KN) 
0.1 

^:32 
0.1 

8:10 
0.0 

8:54 
0.0 

4:88 
0.0 

5-JO 
-0.1 

0:21 
0.8 

1:20 
0.8 

2:13 
0.7 

8:04 
0.7 

8:53 
0.7 

4:45 
0.8 

0:05 
0.0 

0:49 
0.0 

1:29 
0.0 

2:13 
0.0 


9:24 
0.8 

10:29 
LO 

11:26 
L2 

12:21 
1.4 

6K>4 
0.0 

6:46 

-ai 

734 
—0.2 

8H)0 
-0.2 

8:85 
—0.2 

9:11 
-0.1 

9:45 
-0.1 

5:18 
0.6 

6KM 
0.7 

0.7 

8:15 
0.7 

9K» 
0.8 

10:03 
1.0 

11:04 
1.2 

11:58 
L4 

12:45 
1.6 

6:18 
—0.2 

7.-08 
-0.2 

7:49 
-0.8 

8:32 
—0.3 

9:17 
-0.2 

10:02 
-0.1 

5:35 
0.8 

6:85 
0.8 

7:40 
0.9 

8:40 
LO 


14:15 
0.4 

16:00 
0.5 

1739 
0.6 

18:45 
0.5 

18:10 
1.6 

13:58 
1.8 

14:33 
L9 

15:10 
2.0 

15:46 
2.0 

16:19 
2.0 

16.50 
2.0 

10:16 
0.0 

10:58 
0.2 

11:86 
0.8 

1239 
0.4 

18:46 
0.5 

15.31 
0.6 

17:08 
0.7 

1838 
0.6 

19:32 
0.5 

18:30 
L8 

14:11 
2.0 

14:54 
2.1 

15:87 
2.2 

16:16 
2.2 

16:58 
2.1 

10-^ 
0.0 

11:«1 
0.1 

12:46 
0.8 

14:09 
0.5 


20^36 
1.5 

21:55 
1.3 

23:06 
1.2 


19:aQ 
0.4 

20:« 
0.4 

21:39 
0.3 

2233 
0.3 

28i>l 
0.2 

23:34 
0.2 


1730 
1.9 

17:54 
1.8 

1S:31 
1.7 

19:19 
1.6 

20:07 
1.4 

21:02 

1.2 

22HM 

1.0 

23:15 

0.9 


2038 

a4 

21:17 

as 

22:01 
0.2 

22:44 

0.1 

2336 

0.1 


17:40 

2.0 

1832 
I.** 

19:09 
1.6 

20:09 

L4 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Hawaiian  Standard,  157^30'  W.:  0>>  is  midnight,  12>>  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon:  for  instance,  15:42  is  3:42 
p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the 
Hawaiian  Government  Survey  Charts  for  this  region,  and  Avhich  is  0.7  foot  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon:  J),  1st  quar.:  Q,  full  moon:  ^,  3d  quar.:  £,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator:  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 

AUGUST. 

£  Dsyof- 

Time  and  Hel^l  of  High  and 

d 

Da>-of- 

Time  and  Hell 
Low^ 

3 

W. 

Mo, 

>  wl  I 

?! 

(hM 

1S:S» 

ai:l6 

S 

1 

S:43 

11.-2S 

Thl   2 

17:16 

U:10 

s 

2 

12^(8 

Fl   3 

4:31 

iaK» 

18:« 

^^ 

« 

M 

0.7 

T, 

s:4 

0,0 

i.7 

0..1 

Tu 

1.-08 

«Ai 

8 

5 

°" 

-5m 

^'^ 

0.4 

W 

2M 

0.T 

To 

M 

6 

■il 

4i^l 

U:17 

2I:»B 

Th 

2:4S 

Tr. 

!^  Tu'    7 

v? 

^1 

io 

0.8 

c 

F 

6.8 

6.0 

W,    8 

'S 

tl;16 
—0.1 

16:» 
Z.0 

■Ji-A2 

s 

8 

0.8 

0.1 

Z  Th'    9 

H:50 

•aM 

8 

9 

4:at 

»M 

A    F    10 

4:16 

1S:2S 

13:28 

M 

10 

S    11 

^^ 

"i1 

23:.W 

E 

Tu 

11 

6:40 

S    12 

w]l2 

0«8 

6:18 

M    13 

'S^ 

•i1 

n:M 

•m 

Th  13 

0:38 

7:10 

Tu  14 

vt 

,3:4. 

F'H 

1:25 

vs 

E  W  15 

i«i 

7*5 

c 

S    15 

2:18 

924 

Th  16 

'i*? 

1*:» 

2007 

8J16 

S:12 

10^7 

I    F    17 

'";" 

"(M 

M117 

4:17 

"i« 

S    18 

3:M 

","! 

18:11 

2!:»6 

NTu!l8 

&M 

S    19 

6.B 

6.7 

W|19 

Ti 

638 

M'20 

5;« 

1S*J 

"0^ 

Th  20 

UK 
0.8 

-6.1 

N  Tu  21 

0.7 

-ft-i 

13*4 

21:08 

P    F   21 

''t» 

-6.1 

W  22 

'T7 

7^2 
-0.2 

]4;S> 

1.2 

*'d1 

•    S    22 

3:28 

9:10 

-0.1 

Th  23 

0.8 

41 

1S:20 

■H:2a 

g    23 

4:18 
1.2 

-6.1 

;fj24 

^^ 

— ol-j 

ii 

6.0 

KM   24 

1.2 

'Tn 

-S  |25 

4:30 

B:5« 
-0,1 

»j« 

2S:81 

Tu  25 

saB 

11:42 

$|26 

.,:«; 

W  26 

oa)i 

e:» 

K  M  27 

17:M 

Th  27 

0:38 

7:15 

Tu  28 

-0.1 

'i"! 

12:42 

18:60 

F    28 

6.0 

«i^ 

W   29 

'ifo 

'i^ 

'^0^ 

3> 

S    29 

IM 

»:S4 

5  Th'so 

?aK 

»:«( 

15rJ2 

20:29 

S    30 

S:01 

10:.. 

F 

31 

li'S 

i.s 

0.7 

21:83 
0.8 

s 

M    31 

VS 

","! 

6:17     12:87      20m 


1:10       6:21      I3:l«      20:28 


7:18     13:56      20:4 


4:06 

»:6f. 

.0«8 

»a 

Ta 

10:86 

22:5 

&M 

"i'S 

"ill 

28=2 

6:48 

T. 

17:48 

0«S 

6:86 

'*o*S 

183 

Vi 

',^ 

13:58 

19:2 

IM 

16:87 

20:4 

Ti 

t-x, 

17:18 

22:2 

'^ 

"w 

^Vz 

23:5 

T^ 

12:10 

1S:1S 

0*1 

flr» 

18K)B 

19:5 

1:46 

7:26 

18:51 

20:2 

6.0 

;M     21; 

Ti 

10KB 

'T& 

22:i; 

22:16 

iTu22! 

1.5 

10:40 

"i1 

-o.i 

22t4B 

i\V  2:1: 

5KM 

IISM 

IIM 

23:11 

23:23 

Th  24  ■ 

5:61 

12:17 

ITM 

23*0 

Tbc  tlde«  are  placed  In  the  order  al  occurreuce.  wlih  their  ilmefl  on 
a  comparison  of  cooaecuUTe  helghla  will  Indicate  whelher  it  Is  high  or  1 

The  lime  used  la  Hawaiian  Standard,  157°  «/  Vf.i » la  midnight,  12>  Is 
ailgrealerarelntheafleTOOon  (p.  m.)  and  when  diminished  bj- 12  give  the  Umea  alter  noon;  ( 
helgbu.  In  feet  and  tenths,  are  reckoned  Irom  Mean  Lower  Low  Waler.  which  Iei  Ihe  datu: 
Government  Survey  CharU  (or  tbli  region,  and  which  Is  0.7  foot  below  mean  tea  level. 

Symbols  and  abbrevlalionB  relating  to  the  moon:  #,  new  moon:  5,  lal  quar.;  O.  '""  ™ 
equator:  N,  S.  moon  (arthesl  north  or  south  of  (be  equator:  A,  P,  moon  In  apogee  or  perigee. 


■e  than  12  are  In  the  lorenoon  (a.  m.), 
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HONOLULU  (Oahtt  Island),  HAWAIIAN  ISLANDS,  1903. 


OCTOBER. 

m 

IfOVEMBER. 

.     DECEMBER. 

• 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

c 

8 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

• 

1 

2 

Day of— 
W.'mo. 

1 
Time  and  Height  of  Hi| 
Low  Water. 

rh  and  > 

W. 
Th 

Mo. 

1 

W. 

Mo. 
1 

1 

1:00 
0.8 

6:15 
0.3 

12:30 

1.4 

19:21 
0.2 

k;s 

1:28 
1.3 

7:87 
0.4 

13:20 
1.2 

19:26 
0.0 

Tu    1 

1:37 
1.6 

8:16 
0.4 

18:20 

0.9 

19:14 

-0.2 

F 

2 

1:37 
0.9 

7:08 
0.3 

13:12 
1.4 

19:46 
0.1 

;M 

2 

2:01 
1.5 

8:21 
0.3 

13:57 
1.1 

19:68 
-0.1 

W     2 

2:15 
1.8 

9:01 
0.3 

14K» 
0.8 

19rM 

-0.2 

S 

3 

2:09 
1.1 

7:54 
0.3 

13:58 
1.4 

20:12 
0.0 

Tu 

3 

2:42 
1.6 

8:58 
0.2 

14:85 
1.0 

20:29 
-0.1 

Th    3 

2:52 
2.0 

9:48 
0.2 

14:51 
0.8 

ao:» 

-0.2 

s 

4 

2:29 
1.3 

8:32 
0.2 

14:38 
1.4 

20:48 
0.0 

C   W 

4 

3:10 
1.8 

9:40 
0.3 

15:12 
1.0 

21:02 
-0.2 

C    F  '    4 

3:30 
2.1 

10:30 
0.2 

15:39 
0.8 

21* 

-0.-2 

E 

M 

5 

8:00 
1.4 

9:12 
0.2 

15:08 
1.3 

•21:15 
0.0 

Th    5 

3:49 
1.9 

10:-25 
0.8 

15:51 
0.9 

21:35 
-0.2 

n:  s:  5 

1 

4:10 
2.1 

11:15 
0.2 

16:28 
0.7 

21:5t« 

-0.1 

o 

Tu 

6 

3:30 
1.5 

9:42 
0.2 

15:40 
1.2 

21:42 
0.0 

F      6 

4:24 
1.9 

11:14 
0.3 

16:86 
0.8 

22:11 
-0.1 

I*    §  .    6 

1 

4:51 
2.1 

12:02 
0.2 

1730 
0.7 

22  32 

O.C 

W 

7 

4:03 
1.6 

1019 
0.2 

16:12 
1.2 

2-2:13 
-0.1 

S      7 

5-05 
2.0 

12:07 
0.8 

17:22 
0.8 

22:50 
0.0 

,M     7 

5:35 
2.0 

12:49 
0.1 

18:20 

0.7 

23r« 

0.1 

Th 

8 

4:40 
1.7 

11:05 
0.3 

16:49 
1.0 

22:45 
-0.1 

N:S  ;  8 

1 

5:50 
1.9 

13:01 
0.2 

18:21 
0.7 

23:85 
0.1 

!tu    8 

r 

6ri0 
1.9 

13:36 
0.1 

19:28 
0.7 

•         •         • 

F 

9 

5  22 
1.7 

11-54 
0.3 

17:30 
0.9 

23:20 
0.0 

iM:  9 

6:40 

1.8 

14:02 
0.2 

19:22 
0.7 

•        •        • 

■        •        • 

W     9 

0:18 
0.2 

7.-08 
1.8 

14:25 
0.0 

20:43 

S 

10 

6.0H 
1.7 

12-58 
0.4 

18:20 
0.8 

•         •         ■ 

»"  Tu  10 

0:29 
0.2 

7:84 
1.7 

15K)1 
0.2 

20:52 
0.7 

Th  10 

1:33 
0.4 

1.6 

15:14 
0.0 

21 :4?' 

1.0 

N 

S  .11 

001 
0.0 

7:02 
1.7 

14K)7 
0.4 

19:-27 
0.7 

c;w  11 

1    1 

1:40 
0.3 

8:35 
1.6 

16:00 
0.1 

22:22 
0.8 

1    F   11 

8:11 
0.5 

9:12 
1.4 

16K)1 
0.0 

•22:50 
1.1 

M 

12 

0,S4 
0.1 

h04 
1.6 

15r27 
0.4 

20:56 
0.7 

Th  12 

3:25 
0.4 

9:41 
1.5 

16:50 
0.1 

23:25 
1.0 

S     12 

4:48 
0.6 

1028 
1.2 

16:48 
0.0 

2S:.5l» 

1.3 

c 

Tu  13 

2:01 
0.2 

9:12 
1.6 

16:40 
0.3 

22:32 
0.7 

F    13 

5.02 
0.5 

IIKW 
1.4 

17:85 
0.0 

•  •        • 

•  •         • 

S    13 

6:15 
0.3 

11 -.80 
1.0 

17:34 
0.0 

•          »         ■• 

W ;  14 

1 

8:33 
0.3 

10'^ 
1.5 

17:40 
0.2 

23:48 
•    0.8 

£ 

S  |14 

1 

0:13 
1.2 

6:19 
0.4 

12:11 
1.2 

18:19 
0.0 

MH 

1 

0:46 
1.5 

7:28 
0.4 

12:81 
0.9 

18.-21 
-0.1 

Th  15 

5:10 
0.3 

11:33 
1.5 

18-25 
0.1 

•         >         • 
■         ■         • 

§    15 

1.4 

7r24 
0.3 

13:03 
1.1 

19:02 
-0.1 

Tu  15 

1:32 
1.8 

8:30 
0.3 

13:24 
0.8 

19:02 
-Q.-2 

p 

F 

16 

0:42 
1.0 

6:-25 
0.3 

12:32 
1.5 

19:04 
0.0 

Mi  16 

1:47 
1.6 

8:-20 
0.3 

13:50 
1.0 

19:40 
-0.1 

W 

16 

2:15 
1.9 

9:24 
0.3 

14:13 
0.7 

19:41 
-0.1 

S 

17 

1-24 
1.2 

7:28 
0.2 

13:33 

1.4 

19:45 
0.0 

Tu  17 

1 

2:80 
1.8 

9:18 
0.2 

14:88 
0.9 

20:15 
-0.2 

Th 

17 

2:65 
2.0 

10:10 
0.3 

14:57 
0.7 

30:21 

-0.] 

E 

s 

18 

2:01 
1.4 

8:15 
0.1 

14:20 
1.4 

20:25 
-0.1 

• 

W   18 

8:12 
1.9 

10:03 
0.2 

15:10 
0.8 

20:n0 
-0.2 

• 

F 

18 

3:32 
2.1 

10:50 
0.2 

15:37 
0.7 

20:,V 

-0.: 

M 

19 

2:45 
1.6 

9:01 
0.1 

14:59 
1.3 

21:00 
-0.1 

Th  19 

1 

3:48 
2.0 

10:50 
0.2 

15:49 
0.8 

21.-25 
-0.1 

S 

19 

4:06 
2.1 

11.-22 
0.2 

16:18 
0.7 

21:S4 
0.0 

• 

Tu  20 

8-24 

1.7 

9:51 
0.1 

15:87 
1.2 

21:29 
-0.1 

F,20 

1 

4:-2S 
2.0 

11:83 
0.2 

1680 
0.7 

21:57 
0.0 

s 

20 

4:40 
•2.0 

11:53 
0.2 

17:00 
0.7 

22:10 
0.1 

W 

21 

4:04 
1.8 

10:40 
0.2 

16:14 
1.0 

22:00 
-0.1 

s 

S    21 

5:02 
2.0 

12:15 
0.2 

17:19 
0.7 

22:32 
0.1 

M 

21 

8:10 
1.9 

12:22 
0.2 

1752 

a? 

22:4.^ 
0.-2 

Th 

22 

4:45 
1.8 

11:29 
0  2 

16:53 
0.9 

22:33 
-0.1 

S    22 

1 

5:88 
1.9 

12-.66 
0.3 

18:10 
0.6 

28:07 
0.2 

A 

Tu 

22 

5:42 
1.8 

12:65 
0.2 

18:48 
0.7 

23-2f. 

as 

F 

23 

6:25 
l.S 

12:18 
0.3 

17:33 
0.8 

23.-07 
0.0 

M   23 

1 

6:15 
1.8 

13:40 
0.8 

19:16 
0.6 

23:48 
0.3 

W 

23 

6:15 
1.7 

1831 
0.1 

19:50 

0.8 

•      *      • 

a           «           • 

S 

S  124 

6K)7 
1.8 

13:14 
0.3 

18:24 
0.7 

23:42 
0.1 

Tu  24 

1 

6:54 
1.6 

14:23 
0.2 

20:25 
0.7 

•  •         • 

•  •         • 

Th 

24 

0:14 
0.4 

6:59 
1.6 

0.1 

20:SS 
0.9 

S 

25 

6:54 
1.7 

14:13 
0.4 

19:30 
0.6 

•  ■        • 

•  •        ■ 

A 

W 

25 

0:40 
0.4 

7:87 
1.5 

15:08 
0.2 

21:40 
0.7 

F 

25 

iril 
0.5 

7:40 

1.4 

14:45 
0.0 

21:35 
1.0 

M 

26 

0:25 
0.2 

7:41 
1.6 

15:17 
0.4 

20:49 
0.6 

1; 

Th  26 

2:00 
0.5 

8:30 
1.4 

15:62 
0.1 

22:49 
0.9 

f  « 

26 

2:48 
0.7 

8:25 
1.2 

15:26 
0.0 

22:40 
3.1 

D 

Tu 

27 

1:24 
0.4 

8:32 
1.5 

16:15 
0.3 

22:16 
0.7 

F:27 

3:42 
0.6 

9:32 
1.3 

16:33 
0.1 

23:38 
1.0 

s 

27 

4:82 
0.7 

9:22 
1.1 

16:08 
O.O 

23:36 
l.S 

A 

W 

28 

2:58 
0.5 

9:31 
1.4 

17:02 
0.3 

23:87 
0.8 

£ 

S    28 

5:10 
0.7 

10:37 
1.1 

17:11 
0.1 

■         •         • 
•         ■         • 

;m 

1 

28 

6:04 
0.7 

10:81 
0.9 

17:00 
-0.1 

Th 

29 

4:38 
0.6 

10:37 
1.3 

17:42 
0.2 

•  •         ■ 

•  •         • 

S 

29 

0:18 
1.2 

6:22 
0.6 

11:38 
1.0 

17:50 
0.0 

'Tu 

1 
1 

29 

0r29 
1.6 

7:19 
0.6 

11:45 
0.8 

17:50 
-0.1 

F 

30 

0:26 
0.9 

5:51 
0.5 

11:41 
1.3 

18:17 
0.1 

M 

30 

0:59 
1.4 

7.-27 
0.5 

12:80 
0.9 

18:32 
-0.1 

W 

30 

1:11 
1.8 

8:16 
0.5 

12:51 
0.8 

lSi39 
-0.2 

S 

31 

0-56 
1.1 

6:46 
0.5 

12:85 
1.2 

18M) 
0.1 

Th 

31 

1:54 
•2.0 

9H)3 
0.4 

13:47 
0.7 

19:26 
-0.2 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  flrst  line  and  height.s  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  Indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Hawaiian  Standard,  157^30'  W.;  0>>  is  midnight,  VJf*  is  noon;  all  hours  less  than  12  are  In  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon:  for  instance,  15:42  is  3:42 
p.  m.  The  heights,  in  feet  and  tenths,  are  rectconed  from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the 
Hawaiian  Government  Survey  Charts  for  this  region,  and  which  I.^  0.7  foot  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon:  }),  1st  quar.;  Q,  full  moon:  (£,  8d  quar.;  £,  moon  on  tbt' 
equator:  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee.  i 
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1 

1 

1 

JANUARY. 

FEBRUARY. 

MARCH. 

Moon. 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

§ 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

Day  of— 

Time  and  Heiffht  of  High  and 
Low  water. 

W. 

Mo. 

1 

W. 

Mo 

1 

W.  Mo. 

s!  1 

1 

Th 

1 

1:40 
0.1 

7:50 
2.8 

13:50 
0.8 

20:01 
2.6 

E 

2:28 
0.0 

8:88 
2.5 

14:49      20:59 
0.1         2.5 

1:25 
—0.1 

7:84 
2.7 

18:42* 
—0.1 

19-.55 
2.7 

F 

2 

2:18 
0.1 

8:'33 
2.8 

14:25 
0.8 

20:40 
2.4 

M 

2 

8:14 
0.1 

9:25 
2.5 

15:85      21:47 
0.2         2.4 

M     2 

2K)6 
0.0 

8:17 
2.7 

14:28 
0.0 

20:38 
2.6 

S 

3 

2:56 
0.2 

9:05 
2.4 

15:12 
0.8 

21.-25 
2.4 

Tu 

3 

4:00 
0.2 

10:19 
2.4 

16-.85      22:46 
0.2         2.8 

Tu    3 

2:49 
0.1 

9:03 
2.6 

15:16 
0.1 

21:28 
2.5 

El  S     4 

1 

3:41 
0.2 

9:55 
2.8 

16:02 
0.3 

22:16 
2.8 

1> 

W 

4 

5:00 
0.8 

11:22 
2.4 

17:44      28:65 
0.8         2.2 

W 

4 

8:88 
0.2 

9:67 
2.5 

16:17 
0.2 

22:28 
2.8 

M     5 

4:82 
0.8 

10:50 
2.8 

17:01 
0.3 

28:14 
2.8 

Th 

5 

6:10 
0.8 

12:85 
2.4 

18:68    .    .    . 
0.2    ..    . 

Th 

5 

4:40 
0.8 

11 KH 
2.4 

17:28 
0.2 

23:40 
2.2 

D 

Tu    6 

5:80 
0.8 

11:52 
2.4 

18:10 
0.8 

•  •         • 

•  •         • 

F 

6 

1:10 
2.3 

7:25 
0.3 

18:45     20:10 
2.6        0.1 

D 

F 

6 

6:53 
0.4 

12:17 
2.4 

18:42 
0.2 

■        •        • 
•        •        • 

i 

W     7 

[ 

0^2 
2.8 

6:86 
0.3 

18:00 
2.4 

19:20 
0.2 

N 

S 

7 

2.-24 
2.4 

8:84 
0.1 

14:60      21:12 
2.8     -0.1 

N 

S      7 

0:68 
2.2 

7:10 
0.8 

18:30 
2.5 

19:55 
0.1 

1 
t 

ThI    8 

1:81 
2.8 

7:46 
0.2 

14:05 
2.6 

20:26 
0.1 

s 

8 

8:27 
2.6 

9:85 
-0.1 

16:60      22H)9 
8.0     —0.3 

S     8 

2:10 
2.4 

8:21 
0.1 

14:86 
2.7 

20:59 
—0.1 

F 

9 

2:40 
2.4 

8:49 
0.1 

15.'06 
2.8 

21:28 
—0.1 

M'   9 

t 

1 

4:28 
2.8 

10:29 
-0.8 

16:42      28K)0 
8.2     -0.5 

M     9 

r 

8:12 
2.6 
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—0.2 

9:69 
2.9 

16:15 
-0.3 

•22:3C» 

2.?* 

3:03 
-0.1 

9:19 
2.9 

15:40 
-0.2 

21:55 
2.6 

£ 

Tu 

30 

4:42 
-0.1 

10:57 
2.7 

17:12 
-0.1 

23!S1 
2.7 

4:05 
0.0 

10:20 
2.8 

16:41 
—0.1 

22:57 
2.6 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Mean  Local  Civil  for  the  meridian  171°  44'  W. ;  Oh  is  midnight,  12>>  is  noon ;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  In  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance. 
15:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  recKoned  from  Mean  Lower  Low  Water,  which  is  approximately  the 
datum  of  soundings  on  the  charts  for  this  region,  and  which  is  1.3  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon ;  }),  1st  quar. ;  Q,  full  moon ;  (^,  8d  qnar. ;  B,  moon  on  the 
equator ;  N,  S,  moon  farthest  nortli  or  south  of  the  equator ;  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 

AUGUST. 

SEPTEMBER. 

1 
c 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

i 

Day  of— 

Time  and  Height  of  Higli  and 
Low  Water. 

• 

§ 

Day  of— 

Time  and  Height  of  qigh  and 
Low  water. 

W.  Mo. 

1 

W.  Mo. 

W. 

Mo. 

1 

})  W     1 

1 

5:46 
0.0 

12:00 
2.6 

18:15 
0.0 

•        •        • 

a          •          • 

S 

1 

1:06 
2.5 

7:28 
0.2 

18:44 
2.8 

19:51 
0.2 

Tu 

1 

2:34 
2.4 

8:56 
0.3 

15:13 
2.3 

21:17 
0.3 

Th    2 

0:34 
2.7 

6:51 
0.0 

13:06 
2.5 

19:18 
0.0 

s 

2 

2:07 
2.5 

8:80 
0.2 

14:47 
2.3 

20:60 
0.2 

A 

W 

2 

3:25 
2.4 

9:44 
0.2 

16:00 
2.3 

22:02 
0.2 

Ifi   3 

1:86 
2.7 

7:56 
0.0 

14:11 
2.5 

20:20 
0.0 

s 

M 

3 

8:04 
2.6 

9:27 
0.2 

15:41 
2.4 

21:44 
0.1 

Th 

3 

4:10 
2.5 

10:24 
0.1 

1637 
2.4 

22:40 
0.2 

Si  4 

1 

2:35 
2.7 

8:57 
0.0 

15:10 
2.5 

21:15 
0.0 

Tu    4 

1      1 

8:54 
2.6 

10:14 
0.1 

16:28 
2.4 

22:80 
0.1 

F 

1 

4 

4:60 
2.6 

11:01 
0.0 

17:09 
2.5 

23:12 
0.1 

1 

S 

6 

3:29 
2.7 

9:49 
0.0 

16K)1 
2.5 

22:05 
0.0 

W 

6 

4:38 
2.6 

10:55 
0.1 

17:08 
2.4 

23:08 
0.1 

S 

5 

6:21 
2.6 

11:32 
0.0 

17:40 
2.6 

23:42 
0.1 

M     6 

4:15 
2.8 

10:87 
0.0 

16:49 
2.5 

22:60 
0.0 

A 

Th 

6 

5:17 
2.6 

11:80 
0.0 

17:41 
2.4 

28:40 
0.1 

O 

s 

6 

5:61 
2.6 

12.-01 
0.0 

18K)9 
2.6 

•  •        • 

•  •        • 

s  Tu 

1 

7 

5:00 

2.8 

11:17 
0.0 

17:80 
2.5 

28:29 
0.0 

o 

F 

7 

5:60 
2.6 

12:02 
0.0 

18:10 
2.4 

■        •        • 
•        •        • 

E   M 

7 

0:12 
0.0 

6:22 
2.6 

12:82 
0.0 

18:39 
2.6 

W     8 

5:89 
2.7 

11:54 
0.0 

18H)5 
2.4 

■        •        • 
•        •        • 

S 

8 

0:U 
0.1 

6:21 
2.6 

12:34 
0.0 

18:39 
2.5 

Tu 

8 

0:45 
0.0 

6:55 
2.7 

13:05 
0.0 

19:14 
2.7 

0  Th    9 

0.1 

6:14 
2.7 

12:27 
0.0 

18:86 
2.4 

s 

9 

0:40 
0.1 

6:50 
2.6 

13.-03 
0.0 

19K)8 
2.5 

W 

9 

1:21 
0.0 

7AS 
2.6 

13:40 
0.0 

19:52 
2.6 

A    F    10 

0:96 
0.2 

6:48 
2.6 

18:00 
0.0 

19:08 
2.4 

M 

10 

1:10 
0,1 

7:20 
2.6 

18:34 
0.0 

19:40 
2.5 

Th 

10 

2:02 
0.0 

8:13 
2.6 

14:21 
0.1 

20:36 
2.6 

S    11 

1 

1K)5 
0.2 

7:18 
2.5 

18:80 
0.1 

19:89 
2.4 

E 

Tu 

11 

1:45 
0.1 

7:56 
2.5 

14K)8 
0.1 

20:19 
2.5 

F 

11 

2:47 
0.1 

8:66 
2.4 

15:06 
0.2 

21:25 
2.5 

S    12 

1 

1:37 

or6 

7:50 
2.5 

14K)2 
0.1 

20:10 
2.4 

W 

12 

2:28 
0.1 

8:85 
2.5 

14:49 
0.1 

21K)1 
2.6 

S 

12 

8:42 
0.2 

9:51 
2.3 

16H)1 
0.8 

22:25 
2.4 

m!i3 

1 

2:10 
0.3 

8:25 
2.4 

14:89 
0.2 

20:47 
2.4 

Th 

13 

3K)9 
0.2 

9.-ao 

2.4 

15:81 
0.2 

21:46 
2.4 

s 

13 

4:48 
0.2 

10:58 
2.2 

17:10 

a4 

23:35 
2.4 

Tu  14 

2:51 
0.3 

9:04 
2.4 

15:20 
0.2 

21:81 
2.3 

F 

14 

4KX) 
0.2 

10:10 
2.8 

16:22 
0.8 

22:46 
2.4 

§ 

M 

14 

6K)2 
0.8 

12:15 
2.2 

18:80 
0.4 

•         ■         ■ 
■         •         • 

£ 

W,15 

1 

3:88 
0.3 

9:50 
2.3 

16K>5 
0.3 

22:22 
2.8 

d 

S 

16 

5:05 
0.3 

11:15 
2.2 

17.-29 
0.4 

23:65 
2.4 

Tu 

15 

0:51 
2.4 

7:16 
0.2 

13:32 
2.8 

19:46 
0.2 

Th 

16 

4:31 
0.3 

10:42 
2.3 

16:59 
0.8 

23:19 
2.8 

s 

16 

6:20 
0.8 

12:80 
2.2 

18:45 
0.4 

•  •         ■ 

•  •         a 

W 

16 

2:02 
2.6 

8:25 
0.0 

14:40 
2.5 

20:60 
0.0 

d    F    17 

i 

5:38 
0.4 

11:45 
2.2 

18:00 
0.4 

■         ■         •  ' 

•         ■         • 

M 

17 

1:09 
2.4 

7:82 
0.2 

13:46 
2.8 

19:59 
0.2 

Th 

17 

3:04 
2.8 

9:22 
-0.2 

15:86 
2.7 

21:47 
—0.2 

S    18 

0:24 
2.8 

6:44 
0.3 

12:65 
2.2 

19:10 
0.8 

N 

Tu 

18 

2:19 
2.6 

8:40 
0.0 

14:55 
2.4 

0.0 

p 

F 

18 

3:59 
3.0 

10:15 
—0.4 

16:28 
3.0 

22:88 
—0.4 

S 

19 

1:82 
2.5 

7:54 
0.2 

14.-06 
2.3 

20:18 
0.2 

W 

19 

8:20 
2.8 

9:40 
—0.2 

15:64 
2.7 

22:00 
-0.2 

S 

19 

4:60 
3.2 

11:02 
—0.6 

17:15 
8.2 

28:25 
—0.6 

M  ;  20 

2:86 
2.6 

8:58 
0.0 

15:10 
2.5 

21:20 
0.0 

Th 

20 

4:15 
3.0 

10:88 
-0.4 

16:47 
2.9 

22:53 
-0.4 

s 

s 

20 

5:38 
3.3 

11:60 
—0.6 

18.-00 
8.2 

•         •         • 

N  Tu  21 

3:85 
2.8 

9:56 
—0.2 

16:10 
2.6 

22:15 
-0.2 

P 

F 

21 

5:06 
8.2 

11:21 
-0.6 

17:85 
3.1 

23:42 
—0.6 

M 

21 

0:10 
—0.6 

6:24 
3.8 

12:82 
—0.6 

18:43 
3.2 

w 

22 

4:80 
3.0 

10:50 
-0.4 

17:02 
2.8 

28K)8 
—0.3 

• 

S 

22 

5:55 
8.3 

12:09 
-0.7 

1830 
3.2 

•  •         • 

•  •         • 

Tu 

22 

0:56 
-0.6 

7K» 
8.2 

18:16 
-0.5 

19:28 
3.2 

Th 

23 

5:21 
3.2 

11:40 
—0.5 

17:51 
3.0 

23:58 
—0.5 

s 

23 

0:80 
—0.6 

6:42 
8.8 

12:55 
-0.7 

19:06 
8.2 

VV ,  23 

1:40 
-0.5 

7:68 
3.0 

14.-00 
—0.4 

20:13 
3.0  , 

P    F 

24 

6:11 
3.8 

12:29 
—0.6 

18:40 
3.1 

•        •        « 

B 

M 

24 

1:16 
—0.6 

7:80 
8.3 

13:41 
-0.6 

19:68 
8.2 

Th 

24 

2:25 
—0.3 

8:89 
2.8 

14:46 
—0.2 

21:00 

2.8 

S  ,25 

'      0:46 
—0.5 

7:00 
3.8 

18:16 
—0.6 

19:29 
3.1 

Tu!25 

1 

2:05 
—0.5 

8:18 
3.1 

14:80 
—0.5 

20:41 
3.1 

F 

25 

3:14 
—0,1 

9:28 
2.6 

15:86 
0.1 

21:50 
2.6 

S 

26 

1:86 
-0.5 

7:60 
3.8 

14:05 
-0.6 

20:18 
3.1 

W 

26 

2:54 
*  -0.4 

9:06 
2.9 

15:19 
-0.3 

21:31 
2.9 

S 

26 

4:08 
0.1 

10:21 
2.3 

16:32 
0.3 

22:47 
2.4 

E   M 

27 

2:27 
-0.4 

8:40 
3.1 

14:54 
—0.5 

21:08 
3.0 

Th 

27 

3:44 
-0.2 

9:57 
2,7 

16.-09 
0.0 

22:25 
2.7 

s 

s 

27 

5:07 
0.3 

11:22 
2.2 

17:34 
0.4 

23:49 

2.S  1 

Tu  28 

3:20 
—0.8 

9:82 
2.9 

15:45 
-0.3 

22:00 
2.9 

F 

28 

4:40 
0.0 

10:55 
2.4 

17:07 
0.2 

28.-25 
2.5 

D 

M 

28 

6:11 
0.4 

12:29 
2.1 

18:40 
0.5 

( 

•  a             • 

•  ■            • 

W  29 

4:14 
-0.2 

10:27 
2.8 

16:41 
—0.1 

22:59 
2.7 

D 

S 

29 

5:45 
0.2 

12.00 
2.3 

18:11 
0.3 

•  •         • 

•  •         • 

Tu 

29 

0:53 
2.2 

7:16 
0.4 

13:34 
2.1 

19:45 
0.5 

])  Th,30 

i 

5:15 
0.0 

11:29 
2.5 

17:41 
0.0 

«         ■         ■ 
•         •         ■ 

s 

30 

0:80 
2.4 

6:52 
0.3 

13:10 
2.2 

19:20 
0.3 

A 

\V 

30 

1:65 
2.2 

8:12 
0.4 

14:80 
2.2 

20:40 
0.4 

F 

31 

0:01 
2.6 

6:20 
0.1 

12:35 
2.4 

18:46 
0.2 

s 

M 

31 

1:36 
2.4 

7:58 
0.3 

14:16 
2.2 

20:23 
0.3 

u= 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Mean  Local  Civil  for  the  meridian  171o  44'  W.;  0"  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  Mean  I<ower  Low  Water,  which  Is  approximately  the 
datum  of  soundings  on  the  Charts  for  this  region,  and  which  is  1.3  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }),  1st  quar.;  Q,  full  moon;  (^,  3d  quar.:  E,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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APIA  (Upolu  Island),  SAMOAN  I8LANM,  1903. 


OCTOBER. 


a 

8 


Day  of— 


W. 


Th 
F 

s 
s 

OTu 
W 
Th 
F 

:  S 

|m 

C  Tu 


Mo. 


Time  and  Height  of  High  and 
Low  water. 


i; 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 


W   14 

I  I 

Th  15 


E 


F 

16 

S 

17 

s 

18 

M 

19 

Tu  20 

W 

21 

Th 


22 


s 


A 


F   23 

S  ;24 

IS  '25 

M  26 
Tu  27 
W  28 


Th 


29 
30 


S    31 


2:49 
2.3 

8:35 
«2.4 

4:12 
2.6 

4:47 
2.6 

5:20 
2.6 

5:66 
2.7 

0:23 
—0.1 

1:02 
—0.2 

1:47 
—0.1 

2:36 
0.0 

3:81 
0.1 

4:37 
0.2 

6:49 
0.2 

0:36 
2.5 

1:45 
2.6 

2:46 

2.8 

3:40 
2.9 

4:30 
3.0 

5:20 
3.1 

6K)4 
3.1 

0:34 
-0.5 

1:16 
—0.4 

2:00 
-0.2 

2:46 
0.0 

3:85 
0.1 

4:27 
0.3 

5:24 
0.4 

0:05 
2.1 

1K)5 
2.1 

2:00 
2.2 

2:48 
2.8 


9:01 
0.3 

9:46 
0.2 

10:22 
0.1 

10:56 
0.0 

11:28 
0.0 

12:02 
-0.1 

6:32 
2.7 

7:10 
2.7 

7:62 
2.6 

8:44 
2.5 

9:10 
2.4 

10:49 
2.3 

I2K)4 
2.8 

7K)0 
O.l 

8:05 
0.0 

9:02 
—0.2 

9:54 
—0.3 

10:44 
—0.5 

ll:-27 
-0.5 

12:10 
—0.5 

6:47 
8.0 

7:30 
2.8 

8:13 
2.6 

9:00 
2.4 

9:47 
2.3 

10:41 
2.1 

11:40 
2.0 

6:23 
0.4 

7:20 
0.4 

8:12 
0.4 

9:00 
0.3 


15:17 
2.3 

15:58 
2.4 

16:32 
2.5 

17:05 
2.6 

17:37 

2.7 

18:11 
2.7 

12:88 
-0.1 

13:16 
0.0 

14K)0 
0.0 

14:50 
0.2 

15:50 
0.3 

17.-00 
0.3 

18:16 
0.3 

18:16 
2.4 

14:20 
2.6 

15:16 
2.8 

16K)5 
8.0 

16:55 
3.1 

17:89 
8.2 

18:21 
3.2 

12:51 
—0.4 

13:33 
-0.2 

14:17 
0.0 

15:08 
0.2 

15:55 
0.4 

16:51 
0.5 

17:62 
0.6 

12:41 
2.0 

18:87 
2.1 

14:25 
2.2 

15:12 
2.4 


21:26 
0.8 

22K)4 
0.2 

22:89 
0.1 

23:12 
0.0 

28:47 
—0.1 


18:50 
2,8 

19:80 
2.7 

20:18 
2  7 

21:10 
2.6 

22:12 
2.5 

23:22 
2.4 


19:28 
0.2 

20:32 
0.0 

21:28 
—0.2 

22:18 
—0.4 

23K)7 
-0.6 

23:50 
—0.6 


19:04 
8.1 

19:46 
2.9 

20:30 
2.8 

21:18 
2.6 

22:10 
2.4 

28K)6 
2.2 


18:54 
0.6 

19:50 
0.5 

20:38 
0.4 

21:22 
0.2 


NOVEMBER 


a 

8 


Day  of— 


W. 


S 

M 

Tu 

O  W 

Th 


Mo. 


N 


Time  and  Height  of  High  and 
Low  Water. 


S 


1 

2 

3 

4 

5 

61 

7 

8 


M     9 
P .  Tu  10 

CW   11 


Th 


12 


F    13 


S 


14 


S  15 
M  16 
Tu  17 
W;18 
Th'l9 


F 
S 


20 

21 

22 

M   23 

Tu  24 

I   • 

AjW  25 
})  Th  26 
F    27 

28 


E  s 
§ 
M 


29 
30 


8:80 
2.4 

4:11 
2.5 

4:51 
2.6 

6:31 
2.7 

0:01 
-0.8 

0:46 
—0.3 

1:34 
—0.2 

2:25 
—0.2 

8:22 
—0.1 

4ri5 
0.0 

5:31 
0.0 

0:17 
2.6 

1:24 
2.6 

2:25 
2.7 

3:21 
2.8 

4:16 
2.9 

6:01 
2.9 

5:46 
2.9 

0:16 
—0.4 

0:67 
-0.3 

1:37 
—0.1 

2:19 
0.0 

8:01 
0.1 

8:47 
0.3 

4:84 
0.4 

5:25 
0.4 

0:05 
2.1 

1K)1 
2.1 

1:65 
2.2 

2:48 
2.3 


9:40 
0.1 

10:20 
0.0 

10:57 
0.0 

11:35 
-0.1 

6:11 
2.7 

6:55 
2.7 

7:41 
2.6 

8:84 
2.6 

9:84 
2.5 

10:89 
2.4 

11:48 
2.4 

6:38 
0.0 

7:40 
0.0 

8:38 
—0.1 

9:33 
—0.3 

10.-21 
—0.3 

11:08 
—0.4 

11:60 
—0.3 

6:28 
2.8 

7:08 
2.7 

7:49 
2.5 

8:80 
2.4 

9:12 
2.3 

9:58 
2.2 

10:49 
2.1 

11:41 
2.1 

6:20 
0.4 

7:15 
0.4 

8:08 
0.3 

8:57 
0.2 


15052 
2.5 

16:80 
2,7 

17:09 
2.8 

17:49 
2.9 

12:16 
—0.1 

18:00 
—0.1 

13:47 
0.0 

14:40 
0.1 

15:42 
0.2 

16:50 
0.2 

18:00 
0.2 

12:56 
2.6 

13:56 
2.7 

14:53 

2.8 

15:45 
3.0 

16:84 
3.1 

17:19 
3.1 

18K)0 
3.1 

12:30 
—0.2 

13:10 
—0.1 

13:60 
0.1 

14:81 
0.2 

15:15 
0.4 

16:05 
0.5 

16:58 
0.6 

17:62 
0.6 

12:36 
2.1 

13:80 
2.2 

14:21 

2.4 

15:10 
2.5 


22:24 
0.1 

22:43 
0.0 

23:21 
-0.2 


18:80 
2.9 

19:16 
2.9 

20:05 
2.8 

21:00 
2.7 

22:00 
2.6 

23:07 
2.6 


19:08 
0.1 

20:10 
0.0 

21:10 
—0.2 

22:00 
—0.3 

22:51 
—0.4 

23:84 
—0.4 


18:41 
3.0 

19:22 
2.8 

20K)2 
2.7 

20:45 
2.5 

21:30 
2.4 

22:18 
2.2 

23:10 
2.1 


18:49 
0.5 

19:43 
0.4 

20:86 
0.3 

21:-25 
0.1 


DECEMBER. 


8 

s 


Day  of— 


W. 


C 

N 

P 


E 


Tu 
W 
Th 

F 

S 

§ 

M 

Tu 

W 

Th 


Mo. 


Time  and  Height  of  High  and 
Low  Water. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


F    11 

i  S    12 

S    13 

M   14 

Tu  lb 

W    16  I 

iTh  17 

f    f    18 


E 

}) 


s 

19 

s 

20 

M 

21 

Tu22 

W 

23 

Th  24 

F 

25 

s 

26 

S 

27 

M 

28 

Tu 

29 

W 

30 

Th 

31 

3:86 
2.4 

4:24 
2.6 

5:10 
2.7 

5:56 
2.7 

0:34 
—0.4 

1:22 
—0.4 

2:15 
—0.3 

8:10 
—0.3 

4:07 
—0.2 

5:08 
-0.1 

6:10 
0.0 

0:58 
2.6 

2.-08 
2.6 

3:04 
2.7 

3:68 
2.7 

4:46 
2.7 

6:80 
2.7 

0:00 
-0.2 

0:38 
-0.1 

1:15 
-0.1 

1:50 
0.0 

2:28 
0.1 

3:a5 
0.2 

8:45 
0.3 

4:30 
0.4 

5:21 
0.4 

0H)2 
2.1 

IHM 
2.2 

2:06 
2.8 

8:a5 
2.4 

4K)0 
2.5 


9:44 
0.1 

10:29 
0.0 

11:14 
—0.1 

12:00 
—0,2 

6:44 

2.8 

7:32 
2.7 

2.7 

9:21 
2.6 

10:21 
2.6 

11:25 
2.6 

12:29 
2.6 

7:12 
0.0 

8:14 
-0.1 

9:12 
—0.2 

10:02 
—0.2 

10:49 
-0.2 

11:82 
—0.2 

6:10 
2.6 

6050 
2.5 

7:26 
2.5 

8.-0I 
2.4 

8:37 
2.3 

9:14 
2.2 

9:56 
2.2 

10:45 
2.2 

11:40 
2.2 

6:19 
0.4 

7:19 
0.4 

8:18 
0.3 

9:14 
0.1 

10:06 
0.0 


15*.58 
2.7 

16:44 
2.8 

17:29 
3.0 

18:15 
3.0 

12:47 
—0.2 

18:87 
-0.2 

14:31 
-4).l 

15:30 
0.0 

16*.8S 
0.0 

17:87 
0.0 

18:44 
0.0 

13:31 
2.7 

14:30 

2.8 

15r25 
2.9 

16:14 
2.9 

17:00 
8.0 

17:48 
2.9 

12:12 
—0.1 

12:50 
0.0 

13:25 
0.1 

lAiOO 
0.3 

14:39 
0.3 

15:17 
0.4 

16:08 
0.5 

16:G2 
0.5 

0.5 

12:38 
2.2 

13:38 

2.3 

14:35 
2.5 

15:30 
2.7 

16:22 
2.9 


22;12 
-0.1 

23:iX> 
-0.2 

23:4(i 
-0.3 


19:04 

3.0 

19i» 

3.0 

20:49 
2.9 

21:47 

22:49 

2.7 

28:5:1 
2.6 


19i.Vi 
0.0 

20:49 

-0.1 

21:44 

—0.2 

22:S4 

— o.-i 

23:lv 


isr*i 
2.9 

19:00 
19:» 

20:14 

2.S 

20:51 
2.4 

21J] 
2.3 

22:14 
•>  'I 

23* 


18:51 
0.4 

19di5 
0.3 

»:M 

Q.1 

21:49 

-O-l 

22:40 
—0.2 


The  tides  are  placed  in  the  order  of  occurrence,  with  thefr  times  on  the  flrst  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  in  high  or  low  water. 

The  time  used  is  Mean  Local  Civil  for  the  meridian  171°  44'  W.;  Q^  In  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  Instance. 
15.42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  Mean  Lower  Low  Water,  which  is  approximately  the 
datum  of  soundings  on  the  Charts  for  this  region,  and  which  is  1.3  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  9,  new  moon;  }),  1st  quar.;  Q,  full  moon;  (^,  8d  quar.;  E.  moon  on  the 
equator;  N ,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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T^ 


JANUARY. 


FEBRUARY. 


8 


Day  of— 


N 

P 

o 


W.lMo. 


Th 

1 

F 

2 

S 

3 

s 

4 

M 

5 

Tu 

6 

W 

7 

Th 

8 

F 

9 

S    10 
S  111 


M 

Tu 


12 
13 


W :  14 

I 

Th  15 
F   16 


§ 
M 


17 
18 
19 


a 

Tu  20 

W 

21 

Th 

22 

F 

23 

S 

24 

s    S 

25 

A    M  26 

,Tu  27 

1      I 

W  28 

•  Th  29 

• 

F    30 

s 

31 

Time  and  Helffht  of  High  and 
Low  Water. 


6K)6 
8.8 

0:20 
0.7 

1:06 

a? 

1:49 
0.7 

2:85 
0.6 

8r24 
0.6 

4:12 
0.4 

6:01 
0.8 

6:64 
0.2 

0:46 
8.6 

1:40 
8.7 

2:81 
8.8 

8:24 
8.8 

4:18 
8.9 

5:14 
8.9 

6:10 
8.9 

0:41 
0.1 

1:40 
0.0 

2:80 
0.1 

8:29 
0.1 

4.-21 
0.1 

6:10 
0.2 

OKX) 
8.6 

0:50 
8.6 

1:88 
8.5 

2:24 
8.6 

8:09 
8.4 

8:55 
8.8 

4:40 
8.2 

5:29 
8.2 

6:15 
3.2 


12:10 
0.6 

6:50 
8.2 

7:86 
8.2 

8:21 
3.2 

9K)7 
8.2 

9:50 
8.2 

10:40 
8.8 

11:28 
8.8 

12:19 
8.4 

6:48 
0.2 

7:41 
0.7 

8:40 
0.1 

9:81 
0.0 

10:29 
0.0 

11:21 
0.0 

12:19 
0.0 

7.-07 
8.9 

8K)0 
8.9 

8:57 
8.8 

9:52 
8.8 

10:41 
8.7 

11:88 
8.6 

6K)0 
0.2 

6:60 
0.8 

7:40 
0.4 

8:29 
0.6 

9:10 
0.5 

9:60 
0.6 

10:41 
0.6 

11:80 
0.7 

12:16 
0.6 


18:87 
2.8 

12:55 
0.6 

18:89 
0.7 

14:21 
0.6 

16K)6 
0.5 

15:48 
0.5 

16:85 
0.4 

17:26 
0.3 

]8!l8 
0.2 

18:09 
8.4 

14.-00 
8.4 

14:54 
8.5 

16:61 
8.6 

16:46 
8.6 

17:41 
8.6 

18:40 
8.6 

18:14 
0.0 

14:10 
0.0 

16:00 
0.0 

16:57 
0.0 

16:46 
0.1 

17:36 
0.1 

12:24 
3.5 

18:14 
8.4 

14K)1 
3.8 

14:50 
8.1 

15:85 
3.0 

16:20 
8.0 

17:ft5 
2.9 

17:51 
2.9 

18:38 
2.9 


19:19 
2.9 

20K)0 
8.0 

20:46 
3.0 

21:29 
8.1 

22:16 
8.2 

28:03 
8.8 

23:58 
8.6 


19:08 
0.2 

19:56 
0.1 

20:50 
0.1 

21:48 
0.1 

22:48 
0.0 

28:40 
0.0 


19:89 
8.6 

20:80 
8.7 

21.'26 
8.7 

22.'20 
S.1 

28:10 
8.7 


18:27 
0.2 

19:10 
0.8 

19:58 
0.4 

20:89 
0.6 

21:21 
0.6 

22:07 
0.7 

22:50 
0.7 

28:40 
0.7 


a 

s 

X 


E 


N 


P 

o 


Day of— 


W. 


M 
Tu 
W 

Th 
F 

S 

s 

M 
Tu 
W 

Th 
F 

S 

s 

M 
Tu 


Mo. 


1 
2 
3 
4 
5 

6 

•« 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 


Time  and  Height  of  High  and 
Low  Water. 


C  Th 
F 


W  18 
19 


s;  S 


20 
21 


S.I  22 


M 
Tu 


23 
24 


W  25 
Th  26 


F 

S 


I 


27 

28 


0:80 
0.6 

1:20 
0.6 

2:12 
0.5 

3K)4 
0.4 

4:02 
0.8 


8:02 
8.9 

4:00 
3.9 

4:54 
8.8 

5:51 
3.8 

0:22 
0.1 

1:19 
0.2 

2:14 
0.2 

8:10 
0.2 

4.'00 
0.2 

4:41 
0.8 

6:81 
0.3 

0:16 
3.5 

0:58 
8.4 

1:40 
3.4 

2:24 
8.8 

8:10 
8.2 

3:67 
8.2 

4:48 
8.3 


7:00 
3.2 

7:55 
8.8 

8:40 
8.3 

9:80 
8.4 

10:19 
8.4 


4:45 
0.2 

11:08 
8.5 

6:87 
0.1 

11:57 
8.5 

0:28 
8.8 

6:80 
0.0 

1:15 
8.9 

7:21 
0.0 

2:06 
8.9 

8:15 
0.0 

9:09 
0.0 

10K»7 
0.1 

11K)2 
0.1 

12:01 
0.1 

6:47 
8.8 

7:44 
8.7 

8:88 
8.7 

9:80 
8.6 

10:21 
8.6 

11:08 
8.5 

11:57 
8.4 

6:12 
0.4 

6:57 
0.5 

7:40 
0.5 

8:24 
0.6 

9:10 
0.6 

9:58 
0.6 

10:48 
0.6 


18H>4 
0.6 

18:50 
0.5 

14:40 
0.4 

15:27 
0.3 

16:16 
0.2 

17:05 
0.2 

17-.55 
0.1 

12:48 
3.5 

18:40 
8.6 

14:34 
8.6 

15:28 
8.6 

16:26 
3.6 

17^3 
3.6 

18:22 
3.6 

12:55 
0.1 

18:52 
0.1 

14:42 
0.1 

16:85 
0.1 

16:22 
0.2 

17:06 
0.8 

17:49 
0.8 

12:88 
3.3 

18:19 
8.2 

14K)2 
8.1 

14:47 
8.0 

16:81 
2.9 

16:19 
2.9 

17K» 
8.0 


19:26 
8.1 

20:12 
3.2 

21:02 
3.3 

21:54 
3.6 

22:42 
3.6 

23:88 
3.7 


18:45 
0.0 

19:36 
0.0 

20:32 
0.0 

21:28 
0.1 

22:26 
0.1 

23:26 
0.1 


19:20 
8.6 

20:16 
3.6 

21:07 
8.7 

21:58 
8.7 

22:45 
8.6 

23:31 
8.6 


18.80 
0.4 

19:12 
0.5 

19:52 
0.6 

20:36 
0.6 

21  .-22 
0.7 

22:12 
0.6 

23HJ7 
0.6 


MARCH. 


d  Day  of— ' 

8  

a,  w.  ^^o.| 


k;  s    1 


Mi 
Tu 

w. 

Th| 

I 

F  ' 


N 


o 

E 


S 

c 

A 


Tu 


2 
3 
4 

5 
6 

7 

8 

9 

10 


P .  W  !  11 


Th 
F 


12 
13 


S    14 

I 

S{l5 

M   16 

Tu  17 

W  18 


Th 


19 


F  ;20 
S  21 
S   22 


M 
Tu 
W 


23 
24 
25 


Th,26 


F 

S 

M 
Tu 


27 

28 
29 
30 
31 


Time  and  Height  of  High  and 
Low  Water. 


5:38 
3.2 

0:01 
0.6 

0:55 
0.4 

1:50 
0.3 

2:44 
0.2 

8:36 
0.1 

4:25 
0.0 

5:17 
-0.1 

0:02 
4.0 

0:54 
4.0 

1:48 
3.9 

2:43 
8.9 

8:40 
3.8 

4:40 
3.7 

5:35 
8.7 

0:08 
0.2 

1:05 
0.8 

1:57 
0.3 

2:47 
0.3 

8:33 
0.3 

4:15 
0.4 


11:39 
0.6 

6:32 
8.2 

7:25 
3.8 

8:17 
8.4 

9:08 
8.5 

9:57 
8.6 

10:47 
8.6 

11:37 
8.7 

6:08 
—0.1 

7:01 
—0.1 

7:59 
0.0 

8:49 
0.0 

9:46 
0.1 

10:48 
0.1 

11:41 
0.2 

6:82 
3.6 

7:28 
8.6 

8:22 
8.5 

9:10 
3.5 

9:52 
8.4 

10:40 
8.8 


4:57 
0.4 

11:21 
3.2 

5:38 
0.5 

12:00 
3.1 

0:18 
8.3 

6:16 
0.5 

1:00 
3.3 

6:.'S8 
0.6 

1:42 
3.2 

7:42 
0.6 

2:28 
3.2 

8:26 
0.6 

3.17 
8.2 

9:15 
0.6 

4:12 
8.2 

10:10 
0.6 

5K)7 
8.2 

11:03 
0.5 

6:02 
3.8 

11:58 
0.4 

18K)1 
8.1 

12:81 
0.5 

18^24 
0.4 

14:13 
0.8 

15:06 
0.2 

15:57 
0.1 

16:43 
0.0 

17:35 
—0.1 

12:27 
3.7 

18:20 
8.7 

14:15 
3.7 

16:10 
3.6 

1610 
3.6 

17:07 
8.6 

184)6 
8.6 

1257 
0.2 

18:30 
0.8 

14:21 
0.3 

15:09 
0.3 

15:62 
0.4 

16:82 
0.4 

17:12 
0.5 

17:49 
0.6 

12:89 
3.1 

18:18 
3.0 

14  .-02 
3.0 

14:49 
3.0 

15:39 
3.0 

16:32 
8.1 

17:31 
8.3 

18:26 
8.4 


18:55 
8.2 

19:47 
8.4 

20:40 
8.5 

21:30 
3.7 

22:22 
3.8 

28:12 
8.9 


18:26 
—0.1 

19:19 
—0.1 

20:15 
0.0 

21:12 
0.1 

22:10 
0.1 

28K)8 
0.2 


19:01 
8.6 

19:55 
8.6 

20:45 
8.6 

21:34 
8.6 

22:17 
8.5 

22:59 
8.5 

28:38 
3.4 


18:28 
0.6 

19:09 
0.6 

19:56 
0.6 

20:44 
0.6 

21:88 
0.5 

22:39 
0.5 

28:34 
0.4 


I 


The  tides  are  placed  in  the  order  of  occnrrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  w^t«r. 

The  time  nsed  is  New  Zealand  Standard,  172°  80^  E.;  0>>  is  midnight,  12»«  is  noon;  all  hours  less  than  twelve  are  in  the  fore- 
noon (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:42  Is 
3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the  datum  of 
soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  1.9  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  ^,  1st  quar.;  0<  full  moon;  <^,  8d  quar.;  £,  moon  on  the 
equator;  N,  8,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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APRIL. 


S 


N 

P 


8 
A 


Day of— 


W 


W 

Th 
F 

S 

M 
Tu 
W 
Th 

F 

S 

M 


Mo. 


Time  and  Height  of  High  and 
Low  Water. 


1 
2 
3 
4 
o 
6 

7 
8 

9 

10 

11 

12 

13 


Tu,14 


W 

Th 
F 


15 
16 

17 


S  1 18 
S!19 


M 

20 

Tu 

21 

W 

22 

Th  23 

F 

24 

S 

25 

S'26 

1 

M  27 

Tu  28 

W   29 

Th 

30 

0:31 
0.3 

1:26 
0.1 

2:20 
0.0 

3:12 
—0.1 

4.'03 
—0.2 

4:55 
—0.2 

6:46 
—0.2 

0:34 
4.0 

1:30 
8.9 

2:24 
3.8 

3:22 
8.7 

4:18 
3.6 

5:18 
3.5 

6:16 
3.5 

0:45 
0.3 

1:87 
0.4 

2:25 
0.4 

3:07 
0.4 

3:47 
0.5 

4:22 
0.5 

5:00 
0.5 

5:89 
0.6 

0:22 
8.2 

1:07 
3.1 

1:53 
3.1 

2:46 
3.2 

8:41 
3.2 

4:36 
3.3 

5:33 
3.4 

0:06 
0.1 


6:68 
3.4 

7:50 
3.5 

8:42 
3.6 

9:35 
3.7 

10:27 
3.8 

11:17 
3.8 

12:08 
3.8 

6:38 
-0.1 

7:33 
-0.1 

8:30 
0.0 

9:27 
0.1 

10:24 
0.2 

11:21 
0.3 

12:16 
0.3 

7.'08 
3.4 

7:59 
3.3 

8:47 
3.3 

9:30 
3.2 

10:10 
3.2 

10:49 
3.1 

11:24 
3.0 

12:01 
8.0 

6:17 
0.6 

7:02 
0.6 

7:49 
0.6 

8:42 
0.5 

9:35 
0.5 

10:32 
0.4 

11:28 
0.3 

6:28 
3.5 


12:54 
0.3 

13:45 
0.2 

14:38 
0.0 

15:80 
—0.1 

16:22 
-0.1 

17:15 
—0.2 

18:06 
—0.2 

18K)8 
8.8 

13:57 
3.7 

14:55 
8.7 

15:52 
3.6 

16:49 
3.6 

17:46 
8.6 

18:40 
8.6 

13:08 
0.4 

18:55 
0.4 

14:40 
0.5 

15:22 
0.5 

15:53 
0.6 

16:34 
0.6 

17:18 
0.6 

17:51 
0.6 

12:41 
8.0 

18:25 
8.1 

14:15 
8.1 

15.-06 
8.2 

16.-05 
8.3 

17:00 
3.5 

17:57 
3.6 

12:23 
0.2 


19:19 
3.6 

20:14 
8.8 

21:06 
3.9 

21:58 
4.0 

22:49 
4.1 

23:41 
4.1 


19:02 
—0.1 

19:59 
0.0 

20:57 
0.1 

21:55 
0.2 

22:54 
0.2 

28:52 
0.8 


19:82 
3.5 

20:18 
3.5 

21  .-03 
3.5 

21:45 
3.3 

22:2ft 

3  4. 

23:02 
3.8 

23.41 
8.2 


18:35 
0.6 

19:28 
0.6 

20:16 
0.5 

21:12 
0.4 

22:09 
0.3 

23.-09 
0.2 


18:52 
8.8 


MAY. 


c 

8 


P 


Day  of— 


O 


w. 

F 

S 

M 
Tu 
W 
Th 

F 

S 

M 
Tu 


Mo. 


Time  and  Height  of  High  and 
Low  Water. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


13 
14 
15 
16 
17 


W 

SjTh 
F 

S 

Mi  18 

i     I 

;Tu,19 

:     I 

C:W   20 

Th  21 

F    22 

S    23 

S    24 

M  25 

I 

;Tu  26 

'  I 

•  W  27 
N  Th  28 
F   29 


S 


30 
31 


1:00 
0.0 

1:55 
—0.1 

2:49 
-0.2 

8:40 
—0.2 

4:32 
—0.2 

5.-26 
—0.2 

0:13 
4.0 

1:08 
8.9 

2:05 
8.8 

3.-04 
8.7 

4K)l 
8.6 

4:57 
8.5 

5:52 
3.4 

0:22 
0.4 

IKW 
0.4 

1:58 
0.5 

2:35 
0.5 

3.12 
0.6 

3:50 
0.6 

437 
0.6 

5:04 
0.6 

5:46 
0.5 

0:37 
3.1 

1:26 
8.1 

2:17 
3.2 

8:12 
3.2 

4:07 
3.3 

5K» 
8.4 

6:00 
8.5 

0:36 
-0.1 

1:30 
—0.2 


7:28 
3.6 

8:16 
3.7 

9:08 
3.8 

lOKX) 
8.8 

10:51 
3.9 

11:49 
8.9 

6:18 
—0.2 

7:13 
—0.1 

8:08 
0.0 

9.-06 
0.1 

10K)2 
0.2 

IIKW 
0.3 

11-.50 
0.4 

6:45 
8.8 

7:33 
8.2 

8:18 
3.2 

9KX) 
3.1 

9:37 
3.0 

10:13 
3.0 

10:50 
3.0 

11:38 
3.0 

12:11 
3.1 

6:82 
0.5 

7:20 
0.5 

8:14 
0.4 

9K)7 
0.4 

10:03 
0.3 

11:00 
0.2 

11:55 
0.0 

6:56 
8.6 

7:60 
3.7 


18:18 
0.1 

14:12 
-0.1 

15:06 
-0.1 

16K)0 
—0.2 

16:55 
—0.2 

17:48 
— O.l 

12:42 
3.9 

13:38 
3.8 

14:35 
8.7 

16:88 
3.7 

16:30 
3.6 

17:22 
8.6 

18:14 
8.5 

12:40 
0.5 

13:27 
0.6 

14106 
0.6 

14:45 
0.7 

15:21 
0.7 

15.58 
0.7 

16:37 
0.7 

17rJ0 
0.6 

18:07 
0.5 

12:57 
3.2 

13:47 
3.2 

14:42 
3.4 

15:87 
3.5 

16:86 
3.7 

17:31 
3.8 

18:25 
3.9 

12:53 
0.0 

13:47 
-0.1 


19:47 
3.9 

20:40 
4.0 

21:88 
4.1 

22:26 
4.1 

23:19 
4.1 


18:45 
—0.1 

19:42 
0.0 

20:40 
0.1 

21:38 
0.2 

22:85 
0.3 

28:29 
0.8 


19:02 
3.5 

19:47 
3.4 

20:30 
8.4 

21:12 
3.3 

21:48 
3.2 

22:28 
8.2 

28:10 
3.2 

23uV) 
8.1 


19:00 
0.5 

19:52 
0.4 

20:51 
0.3 

21:45 
0.2 

22:43 
0.1 

23:41 
0.0 


19:20 
4.0 

20:14 

4.1 


JUNB. 


fl  Day  of— 

8 


a.  w. 

M 

Tu 

D  W 

E  Th 

F 


S 

M 

iTu 

I 

c'w 

8  Th 

'  f|i2 

s  ;i3 

A    S    14 


Mo. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 


Time  and  Height  of  High  and 
Low  Water. 


M 
Tu 


15 
16 


N 


Wil7 

Th  18 

F|19 

S    20 

i 
S   21 


M 
Tu 
W 
Th 


22 
23 
24 
25 


P.  F'26 

S  '27i 

I  I 

S  |28: 


M 


29 


Tu  30 


2.-22 
—0.2 

3:17 
—0.2 

4.-09 
—0.3 

5K» 
—0.2 

5:58 
—0.2 

0:49 
8.8 

1:46 
3,7 

2:40 
3.6 

3:36 
8.5 

1:30 
3.4 

5:23 
8.8 

6:18 
3.2 

0:35 
0.5 

1:18 
0.6 

1:58 
0.6 

2:40 
0.6 

8:18 
0.6 

8:67 
0.6 

4:88 
0.6 

5:20 
0.5 

0:12 
8.2 

1:02 
8.2 

IM 
8.8 

2:46 
8.8 

8:41 
3.4 

4:87 
3.5 

5:34 
8.5 

0:10 
—0.1 

1:06 
-0.1 

2Ktt 
-0.2 


8:44 
8.8 

9:88 
8.9 

10:34 
3.9 

11:28 
8.9 

12:22 
3.9 

6:51 
—0.1 

7:46 
0.0 

8:41 
0.1 

9:34 
0.3 

10:28 
0.4 

11:16 
0.5 

12:08 
0.6 

7.-02 
8.1 

7:45 
3.0 

8r25 
8.0 

9:03 
2.9 

9:41 
3.0 

10:22 
8.0 

IIM 
3.1 

11:48 
8.2 

6Krr 
0.4 

6:49 
0.4 

7:48 
0.8 

8:42 
0.2 

9:37 
0.2 

10:S4 
0.1 

11:30 
0.0 

6:30 
3.6 

7f26 
3.7 

8.-22 
3.8 


14:42 
—0.1 

15:38 
—0.2 

16:»1 
—0.2 

17:30 
—0.1 

18:25 
0.0 

13:18 
3.8 

14:18 
3.8 

15X» 
3.7 

16.-02 
3.6 

16:52 
3.6 

17:41 
8.5 

18r28 
3.4 

12:47 
0.7 

18r28 
0.7 

14K» 
0.8 

14:48 
0.7 

15:30 
0.7 

16a5 
0.6 

16:67 
0.5 

17:47 
0.5 

12:85 
3.3 

13:27 
3.4 

14rJ0 
3.6 

15:14 
3.7 

16:00 
3.8 

17:06 
3.9 

18:03 
3.9 

12:28 
0.0 

13.-26 
—0.1 

14:28 
—0.1 


21:09 
U 

4.1 

4.0 

23:52 
3.9 


19:21 
0.0 

20:1S 
0.1 

21:12 
0.2 

22:07 
0.3 

•23:00 
0.4 

23:49 

0.5 


19:13 
3.3 

19-i« 

3.3 

20:36 
3.2 

21:18 
8.2 

22:00 
3.1 

22:43 
S.1 

23i6 

3.1 


1S3S 
0.4 

19:32 
0.3 

iOfT 
0.2 

21i'2 
0.1 

ai 

23:16 

au 


4.0 

19:51 
4.(' 

20:4T 
4.1 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  diy: 
a  comparison  of  consecutive  heights  will  Indicate  whether  it  is  high  or  low  water. 

The  time  used  is  New  Zealand  Standard,  172^^  30'  £.;  Ot^  is  midnight,  12'>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  iniitanop,  15:42  is 3:42 
p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  Is  approximately  the  datom  oi 
soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  1.9  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  9,  new  moon;  J),  1st  quar.;  Q,  full  moon;  (^,  8d  quar.;  £,  moon  on  th« 
equator:  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 

AUGUST. 

SEPTEMBER.                           1 

i 

E 

Dayof— 

Time  and  Height  of  High  and 
Low  water. 

• 

1 

Dayof— 

Time  and  Helffht  of  High  and 
Low  water. 

• 

s 

Dayof— 

Time  and  Heieht  of  High  and 
Low  water. 

W. 
W 

Mo. 

1 

W. 

Mo. 

1 

W. 

Tu 

Mo. 

1 

2*.66 
-0.2 

9:18 
3.9 

16:20 
—0.1 

21:48 
4.0 

4:22 
-0.1 

10:48 
3.9 

16:60 
0.0 

23:10 
3.7 

5:32 
0.2 

11:67 
3.6 

17:58 
0.3 

•        •        • 
«        •        • 

D 

Th 

2 

8:48 
—0.2 

10:13 
8.9 

16:16 
-0.1 

22:40 
8.9 

s 

2 

6:12 
0.0 

11:38 
3.8 

17:40 
0.1 

•         •         ■ 

■           a           • 

W 

2 

051 
3.4 

6:13 
0.3 

12:41 
8.5 

18:42 
0.4 

F 

3 

4:43 
-0.2 

11:10 
8.9 

17:10 
—0.1 

23:82 
8.9 

M 

3 

OHK 
3.7 

6:00 
0.1 

12:27 
8.8 

18:80 
0.2 

A 

Th 

3 

1:09 
3.3 

6:68 
0.4 

13:26 
3.4 

19:25 
0.6 

S 

4 

6:86 
-0.1 

12K)2 
8.9 

18KM 
0.0 

•  •        « 

•  •        • 

S 

Tu 

4 

0:62 
3.6 

6:50 
0.2 

13:15 
3.7 

19:17 
0.3 

F 

'4 

1:48 
3.1 

7:38 
0.5 

14:06 
3.3 

20:11 
0.6 

s 

5 

057 

8.8 

6:29 
0.0 

12:67 
3.8 

18:58 
0.1 

W 

5 

1:40 
3.4 

7:35 
0.3 

14K)3 
3.6 

20:05 
0.4 

S 

5 

2:33 
8.0 

8:23 
0.6 

14:56 
3.2 

20:64 
0.6 

M 

6 

1:20 
8.7 

7:20 
0.1 

13:47 
8.8 

19:51 
0.2 

Th 

6 

2:30 
3.8 

8:22 
0.4 

14:50 
3.5 

20:54 
0.5 

s 

6 

3:18 
2.9 

9:06 
0.7 

15:42 
3.1 

21:42 
0.7 

Tu 

7 

2:18 
8.6 

8:10 
0.2 

14:38 
3.7 

20:42 
0.3 

A 

F 

7 

3:17 
8.1 

9:07 
0.6 

15:37 
3.4 

21:40 
0.6 

o 

M 

7 

4K)6 
2.9 

9:57 
0.7 

16:82 
3.1 

22:29 
0.7 

s!w'   8 

8.-06 
8.4 

9K)1 
0.8 

15:28 
3.6 

21:34 
0.4 

o 

S 

8 

4:06 
3.0 

9:52 
0.7 

16:25 
3.3 

22:27 
0.6 

E 

Tu    8 

4:54 
2.9 

10:48 
0.7 

17:26 
3.1 

23:22 
0.7 

iTh    9 

8:67 
8.8 

9:49 
0.5 

16:17 
8.6 

22:25 
0.5 

s 

9 

4:62 
2.9 

10:40 
0.7 

17:12 
3.2 

28:15 
0.7 

W 

9 

5:44 
3.0 

11:42 
0.6 

18:15 
3.1 

•  •        • 

•  •        • 

C    F   10 

4:47 
8.2 

10:36 
0.6 

17:06 
8.4 

23:10 
0.5 

M 

10 

5:38 
2.9 

11:25 
0.7 

18:00 
8.2 

•  ■         ■ 

•  •         ■ 

Th  10 

0:10 
0.6 

6:35 
3.1 

12:35 
0.5 

1910b 
3.2 

A 

S 

11 

6:37 
8.1 

11:22 
0.7 

17:62 
3.3 

28:57 
0.6 

Tu 

11 

0:00 
0.7 

6:24 
2.9 

12:15 
0.7 

18:48 
3.1 

F 

11 

1:01 
0.6 

7:26 
3.2 

13:28 
0.4 

19:56 
3.3 

■ 

s 

12 

6:22 
8.0 

12.-a7 
0.7 

18:38 
3.8 

•  ■        • 

•  •        • 

E 

W 

12 

0:46 
0.7 

7:10 
3.0 

13K)4 
0.7 

19:36 
3.1 

8 

12 

1:51 
0.4 

8:16 
3.4 

14:19 
0.3 

20:47 
3.3 

M 

13 

0:41 
0.7 

7K)7 
2.9 

12:61 
0.8 

19^22 
3.2 

Th  13 

1 

1:32 
0.6 

7:57 
3.1 

13:61 
0.6 

20:24 
3.2 

S 

13 

2:40 
0.3 

9:06 
3.5 

15:12 
0.2 

21:33 
3.4 

Tu  14 

1:28 
0.7 

7:48 
2.9 

18:83 
0.8 

20K)6 
8.2 

f'i4 

2:17 
0.6 

8:44 
8.2 

14:42 
0.5 

21:11 
3.2 

c 

M 

14 

3:28 
0.2 

9:57 
3.7 

16:02 
0.1 

22:21 
8.5 

» 

W ;  15 

2K)5 
0.7 

8:30 
3.0 

14:20 
0.7 

20:51 
3.2 

S    15 

,       ! 

3K)5 
0.5 

9:31 
3.3 

15:32 
0.4 

21:57 
3.3 

N 

Tu 

15 

4:17 
0.1 

10:45 
3.8 

16:50 
0.0 

23:10 
3.6 

£ 

Th  16 

1 

2:49 
0.6 

9:12 
3.0 

16:04 
0.6 

21:34 
8.2 

C    S 

16 

3:52 
0.3 

10:18 
3.5 

16:20 
0.3 

22:45 
3.4 

W 

16 

5:06 
0.0 

11:35 
3.9 

17:41 
0.0 

23:59 
3.6 

F   17 

1 

8:32 
0.6 

9:57 
3.1 

15:61 
0.6 

22:20 
3.2 

M 

17 

4:37 
0.2 

11:08 
3.6 

17:12 
0.2 

23:31 
3.4 

Th 

17 

5:57 
0.0 

12:25 
3.9 

18:30 
0.0 

•        ■        • 
■        •        • 

,c 

S    18 

4:16 
0.6 

10:42 
3.3 

16:38 
0.4 

23K)6 
3.2 

Tu  18 

6:25 
0.2 

11:56 
3.7 

18K)0 
0.1 

■         ■         ■ 
•         •         • 

F 

18 

0:51 
8.6 

6:49 
0.0 

13:17 
3.9 

19:22 
0.0 

1 

S 

19 

6:00 
0.4 

11:28 
3.4 

17:80 
0.3 

28:62 
8.3 

N 

W 

19 

0:19 
3.5 

6:15 
0.1 

12:47 
3.8 

18:50 
0.1 

P 

S  '19 

1:42 
3.6 

7:43 
0.0 

14:12 
3.8 

20:16 
0.0 

M  20 

6:47 
0.3 

12:17 
3.5 

1830 
0.2 

•  >         • 

•  •         • 

Thi20 

1:10 
3.6 

7:07 
0.1 

13:37 
3.8 

19:42 
0.0 

S   20 

1 

2:40 
3.6 

8:41 
0.0 

15K)7 
3.7 

21:13 
0.1 

1 

1 

Tu  21 

1 

0:42 
3.8 

6:87 
0.2 

18K)7 
3.6 

19:12 
0.2 

F 

21 

2K>2 
3.5 

8:00 
0.1 

14:32 
8.8 

20:37 
0.1 

f 

M'21 

3:37 
3.6 

9:38 
0.1 

16.-06 
3.7 

22:00 
0.1 

N  w'22 

1:82 
3.4 

7:27 
0.2 

14K)0 
3.7 

20:08 
0.1 

P 

S 

22 

2:67 
3.5 

8:55 
0.1 

16:26 
3.8 

21:32 
0.1 

Tu 

22 

4:35 
3.6 

10:39 
0.1 

17:06 
3.6 

23:10 
0.1 

I 

1 

Th  23 

2:23 
3.4 

8:20 
0.1 

14:63 
3.8 

20:58 
0.1 

• 

S'23 

1 

3:48 
3.5 

9:58 
0.1 

16:24 
3.8 

22:27 
0.1 

W 

23 

6:35 
3.6 

11:38 
0.2 

18K)8 
8.6 

•  •        • 

•  •        • 

P 

1 
p 

F!24 

1 

3:18 
3.5 

9:16 
0.1 

15:47 
3.8 

21:54 
0.0 

M 

24 

4:52 
3.6 

10:62 
0.1 

17:20 
3.8 

23:27 
0.1 

Th  24 

0:06 
0.2 

6:32 
3.6 

12:36 
0.2 

19:00 
3.6 

!•'  S  !25 
! 

4:13 
8.6 

10:12 
0.1 

16:42 
3.9 

22:53 
0.0 

£ 

Tu:25 

1 

5:60 
3.6 

11:53 
0.1 

18:17 
3.7 

•         •         • 
»         •         • 

F   25 

1 

1K)2 
0.2 

7.-28 
3.7 

13:32 
0.2 

19:54 
8.6 

S   26 

6:10 
3.6 

11:10 
0.0 

17:40 
3.9 

23:48 
0.0 

W  26 

0:22 
0.1 

6:48 
3.7 

12:50 
0.1 

19:16 
8.8 

S    26 

1 

1:65 
0.2 

8:19 
3.7 

14:24 
0.2 

20:46  ; 
3.6 

M   27 

1 

6:09 
3.6 

12K)9 
0.0 

18:35 
3.9 

•  •        • 

•  t        • 

Th  27 

1:20 
0.1 

7:41 
3.7 

13:47 
0.1 

20:10 
3.7 

S    27 

1 

2:44 
0.2 

9:09 
8.7 

15:12 
0.2 

21:35 
3.5 

£ 

Tu'28 

0:44 
0.0 

7:06 
3.7 

13:07 
0.0 

19:32 
3.9 

F 

28 

2:14 
0.1 

8:40 
3.7 

14:43 
0.1 

21:06 
3.7 

S 

M  ;  28 

1 

3:31 
0.3 

9:55 
3.6 

15:58 
0.2 

22:20 
3.4 

W 

29 

1:40 
-0.1 

8:03 
8.8 

14:05 
0.0 

20:28 
3.9 

S    29 

t 

3:15 
0.1 

9:35 
3.8 

15:36 
0.1 

21:68 
3.7 

D 

Tu  29 

4:15 
0.3 

10:40 
3.6 

16:40 
0.3 

23K)4 
3.8 

1 
t 

Th 

30 

2:36 
-0.1 

8:69 
3.8 

15:01 
0.0 

2123 
3.9 

D 

S 

30 

3:58 
0.1 

10:25 
3.6 

16:25 
0.1 

22:48 
8.6 

W  30 

1 

4:56 
0.4 

11:22 
3.5 

1732 
0.4 

23:46 
8.2 

D 

F 

• 

31 

3:28 
-0.1 

9:54 
3.8 

15:55 
0.9 

22:18 
3.8 

M 

31 

4:46 
0.2 

11:10 
3.7 

17:22 
0.2 

23-.37 
3.5 

1 

1 

The  tk 

<  a  comparlt 

i         The  tlE 

(a.  m.),  all 

p.  m.    The 

ings  on  th< 

Symbo 

equator;  N 

lea  are  placed  In  the  order  of  occurrence,  wl 
on  of  consecutive  heights  will  indicate  whe 
ne  used  is  New  Zealand  Standard,  172^  SO'  J 
greater  are  in  the  afternoon  (p.  m.)  and  w 
heights,  in  feet  and  tenths,  are  reckoned  f n 
i  Admiralty  Charts  for  this  region,  and  whi 
Is  and  abbreviations  relating  to  the  moon: 
;  S,  moon  farthest  north  or  south  of  the  equ 

th  their  times  on  the  first  line  and  heights  c 

ther  it  is  high  or  low  water. 

B.;  0>>  is  midnight,  l^U  noon;  all  hours  les 

hen  diminished  by  12  give  the  times  after  n 

>m  the  Harmonic  Tide  Plane,  which  is  appn 

ch  is  1.9  feet  below  mean  sea  level. 

#,  new  moon;  }),  1st  quar.:  0>  full  moon; 

ator;  A,  P,  moon  In  apogee  or  perigee. 

t 

m  the  second  line  of  each  day;  , 

1 

» than  12  are  in  the  forenoon 
oon;  for  instance,  15:42  is  3:42 
>xlmately  the  datum  of  sound- 

(^,  Sd  quar.:  £,  moon  on  the  i 

1 

214 


WELLINGTON,  NEW  ZEALAND,   1903. 


^^^^ 

^■^ 

- 

* 

^HKH 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

• 

A 

Day  of— 

Time  and  Heieht  of  High  and 
Low  water. 

• 

d 

8 

Day  of— 

Time  and  Hei^t  of  High  and 
Low  water. 

■ 

1 

Dayol— 

Time  and  Heifhtof  HJj 
Low  water. 

1 
1 

g:hand 

W. 

Th 

Mo. 
1 

W. 

Mo. 
1 

W.  |mo. 
Tu'  1 

f 

5:37 

12:05 

18:03 

■        *        • 

0:80 

6:21 

1263 

18:47 

0:42 

6:87 

13.-08 

19:02 

'      I 

0.5 

3.4 

0.5 

•        ■        ■ 

8.0 

0.6 

3.1 

0.6 

8.1 

0.6 

3.1 

0.6 

;  'f 

2 

0:27 

6:17 

12:46 

18:45 

£ 

M 

2 

1:15 

7:07 

18:87 

19:83 

w 

2 

1:80 

7:30 

18A7 

19:51 

3.1 

0.6 

8.3 

0.5 

■•■* 

mm 

8.0 

0.6 

8.1 

0.6 

8.2 

0.5 

a.1 

0.5 

s 

3 

1:08 

6:59 

18:31 

19:27 

Tu 

3 

1:58 

7:66 

14:28 

20:21 

Th 

3 

2:18 

8:26 

14:48 

20:43 

1   '-' 

3.0 

0.6 

8.2 

0.6 

^^  va 

%* 

8.0 

0.6 

8.1 

0.6 

^b  mm 

8.8 

0.4 

3.1 

0.5 

'  s 

4 

1:54 

7:42 

14:15 

20:12 

W 

4 

2:48 

8:52 

15:22 

21:13 

F 

4 

8:18 

9:18 

16:43 

21'.37 

3.0 

0.6 

8.1 

0.7 

f  » 

^b 

8.1 

0.5 

8.1 

0.6 

Jk 

8.4 

0.3 

3.2 

0.4 

;  M     5 

2:37 

8:31 

15:04 

21:00 

o 

Th    ^ 

8:42 

9:48 

16:16 

22K)8 

O 

s 

5 

4:10 

10:16 

16:86 

22:80 

i 

3.0 

0.6 

8.1 

0.7 

Jk  ^A 

8.2 

0.6 

8.1 

0.5 

•*■' 

8.6 

0.2 

3.8 

0.3 

e|Tu    6 

3:25 

9:22 

16:55 

21:50 

F 

6 

4:87 

10:42 

17:10 

28H)6 

N 

8 

6 

6:04 

11:12 

waft 

2B:26 

•A    **              \i# 

3.0 

0.6 

3.1 

0.7 

^L 

vr 

8.8 

0.4 

8.2 

0.4 

8.7 

0.1 

8.4 

a2 

O .  VV     7 

4:12 

10:17 

16:48 

22:42 

s 

7 

5:33 

11:40 

18:04 

28T57 

P 

M 

7 

6:67 

12:06 

18:26 

■         •          ■ 

^•^       !          •    »                            fl 

3.0 

0.6 

3.1 

0.6 

9»J 

1 

8.5 

0.2 

8.3 

0.8 

V 

8.8 

0.0 

8.6 

•         •          • 

^Th    8 

5:10 

11:13 

17:42 

28:86 

8 

8 

6:26 

12:35 

18:57 

•         ■         ■ 

•   ITu    8 

0:22 

6:54 

13K)2 

19:22 

1 

3.1 

0.5 

8.2 

0.5 

■^ 

\j 

8.7 

0.1 

3.4 

■         «         ■ 

0.1 

8.9 

-0.1 

3.6 

'  F     9 

6:04 

12:08 

18:37 

■        ■        ■ 

N 

\f 

9 

0:52 

7:18 

13:29 

19:50 

W     9 

1:18 

7:48 

18:56 

a)-.17 

^            %^ 

3.3 

0.4 

8.2 

•        •        • 

A«^ 

V 

0.2 

8.8 

0.0 

3.6 

1 

0.0 

4.0 

-0.1 

3.7 

S    10 

0:30 

6:55 

IS.04 

19:27 

Tui  10 

1:45 

8:12 

14:20 

20:42 

Th  10 

2:16 

8:42 

14:50 

21:12 

0.4 

8.4 

0.2 

8.3 

Jk,  \M^      A^ 

0.1 

3.9 

—0.1 

8.7 

-O.0 

4.0 

-0.2 

3.8 

fi    11 

1:22 

7:49 

13:55 

20:18 

P.\V  n 

2:88 

9:06 

15:13 

21:35 

^    Fill 

8:12 

9:87 

16:43 

22:08 

* 

0.3 

3.6 

0.1 

3.5 

w  ¥ 

0.0 

4.0 

—0.2 

3.7 

^*                  ^k                   ^  <* 

—0.1 

4.0 

-0.2 

3,9 

N    M   12 

2:12 

8:40 

14:47 

21:10 

<C,Th 

12 

8:32 

9:58 

16:05 

22:27 

E     S     12 

4:08 

10:31 

16:37 

23:(K 

■*■■  -*       Jb  *■ 

1 

0.2 

3.8 

0.0 

3.6 

1 

Amm 

—0.1 

4.0 

—0.2 

3.8 

—0.1 

4.0 

-0.2 

3.9 

Tu  13 

3:03 

9:32 

15:37 

21:58 

F    13 

4:27 

10:52 

16:57 

23:22 

8   13 

6:06 

11:27 

17:31 

23:49 

1 
1 

0.1 

3.9 

-0.1 

3.7 

1  ^    ^" 

1 

—0.1 

4.0 

-0.2 

8.8 

^7       ^^^ 

-0.1 

8.9 

-0.2 

3.9 

c 

W   14 

8:50 

10:22 

16:87 

22:51 

S     14 

b.22 

11:45 

17:52 

«         •         • 

M   14 

6:00 

12:22 

18:26 

«          •          • 

0.0 

8.9 

—0.1 

3.7 

KJ 

—0.1 

3.9 

—0.2 

>         ■         ■ 

1 

-0.1 

3.9 

-0.1 

• 

Th:15 

4:47 

11:14 

17:18 

23:41 

£      § 

15 

0:15 

6:17 

12:41 

18:46 

Tu  15 

0:53 

*6:66 

18:18 

19:20 

1 
1 

—0.1 

4.0 

-0.1 

3.7 

w^ 

^^J 

8.9 

-0.1 

8.9 

-0.1 

8.9 

0.0 

3.8 

0.0 

F    Ifi 

5:40 

12:05 

18:10 

•        •        * 

'  M  16 

1:12 

7:14 

13:^ 

19:40 

W  16 

1:47 

7:52 

14:15 

20:15 

-0.1 

3.9 

-0.1 

■        •        ■ 

k>  JB>     1      A-  X^ 

8.8 

0.0 

3.8 

0.0 

8.9 

0.1 

8.7 

0.1 

P 

S  '17 

0:d4 

6:d4 

12:59 

19K)2 

Tu  17 

2K)7 

8:12 

14:35 

20:86 

Th  17 

2:43 

8:49 

16:12 

21:09 

i^  ■ 

8.7 

-0.1 

3.9 

-0.1 

.    Mt  va     JL  V 

3.8 

0.0 

3.7 

0.1 

8.8 

0.1 

3.6 

0.-2 

9 

1« 

1.-27 

7:29 

18:54 

19:57 

W   18 

8:04 

9:11 

15:82 

21:33 

F   18 

3:87 

9:44 

16K>7 

22:02 

3.7 

0.0 

3.8 

0.0 

»  »             .mKJ 

8.8 

0.1 

8.6 

0.1 

8.7 

0.2 

8.6 

0.3 

E  M   19 

2:24 

8:27 

14:52 

20:51 

•  Th  19 

4:01 

10:10 

16:80 

22:81 

f 

S    19 

4:30 

10:87 

17KX) 

22:M 

1 

3.7 

0.6 

3.7 

0.1 

^^^          ^k  AA       ^  ^r 

8.7 

0.2 

8.5 

0.2 

1 

8.7 

0.8 

3.4 

0.4 

Tu'20 

3:21 

9:26 

15:51 

21:54 

F   20 

4:57 

11K)4 

17:27 

23:23 

§    20 

6:20 

11:28 

17:.% 

23:43 

1 

3.7 

0.1 

3.6 

0.1 

^k              a»%# 

8.7 

0.2 

8.5 

0.8 

3.6 

0.4 

3.3 

0.5 

•  iW   21 

4:22 

10:25 

16:51 

22:52 

'  s 

21 

5:48 

11:57 

18.20 

•        •        • 

M  21 

6:09 

12:17 

18:42 

*              *              w 

1 
1 

3.7 

0.2 

3.6* 

0.5 

9kJ 

mm  & 

8.6 

0.3 

3.4 

•        •        t 

8.6 

0.5 

8.2 

•          •           > 

Th  22 

5:19 

11:28 

17:46 

28:47 

s    s   22 

0:15 

6:40 

12:46 

19:12 

Tu  22 

0:80 

6:57 

13:03 

19:29 

1 

8.7 

0.2 

3.6 

0.2 

0.4 

3.6 

0.4 

8.3 

0.6 

8.4 

0.5 

3.1 

1  F   23 

6:13 

12.-20 

18:43 

•        •         • 

;m  2.<^ 

1K)4 

7:27 

13:83 

19:59 

a!w  23 

1:14 

7:42 

13:41 

20:13 

3.7 

0.2 

3.5 

•         ■         ■ 

0.5 

8.5 

0.4 

3.2 

0.7 

8.8 

06 

3.0 

S    24 

0:40 

7:06 

13:12 

19:35 

Tu 

24 

1:48 

8:12 

14:20 

20:44 

:Th  24 

1:57 

8:26 

14:27 

20:54 

1 

0.3 

3.6 

0.3 

3.5 

^k  ^M 

mm  A> 

0.6 

3.5 

0.5 

3.2 

1 

0.8 

3.2 

0.7 

2.9 

si  8 

25 

1:32 

7:66 

14:00 

20:25 

W  26 

2:83 

8:57 

15K)0 

21:25 

F    25 

2:37 

9:06 

15:06 

21:31 

1 
1 

0.3 

3.6 

0.8 

3.4 

1 

0.6 

8.4 

0.5 

3.1 

0.8 

8.1 

0.7 

2.9 

'  M   26 

2:18 

8:42 

14:46 

21:10 

A 

Th  26 

3:12 

9:38 

15:87 

22:03 

'  S    26 

8;17 

9:47 

15:44 

22:10 

0.4 

8.6 

0.3 

3.8 

1 

0.7 

3.3 

0.6 

3.0 

1  ^     ^ 

■ 

0.8 

8.1 

0.7 

2.9 

Tu  27 

3:02 

9:27 

15:28 

21:55 

^ 

F    27 

3:47 

10:17 

16:15 

22:40 

E 

S   27 

8:67 

10:29 

16:28 

22:50 

0.5 

8.5 

0.4 

3.3 

0.7 

3.2 

0.6 

3.0 

D 

! 

0.7 

3.1 

0.6 

3.0 

1)   W  28 

3:45 

10:07 

16:12 

22:35 

1  H     2R 

4:25 

10:57 

16:53 

23:17 

M  i  28 

4:40 

11:02 

17.-06 

23:31 

1 

0.5 

3.4 

0.5 

3.2 

' 

0.7 

3.1 

0.6 

3.0 

1            1 

1 

0.6 

3.1 

0.6 

3.1 

A;Th  29 

4:21 

10:50 

16:49 

23:13 

E    S   29 

6:05 

11:89 

17:33 

23:59 

Tu  29 

5:27 

11:56 

17:47 

. 

0.6 

3.3 

0.5 

3.1 

9t^             a>  %^ 

0.7 

3.1 

0.6 

3.0 

0.6 

8.1 

0.5 

•         *          • 

F  l30 

5:00 

11:29 

17:30 

23:52 

M  30 

5:58 

12:20 

18:14 

•         «         • 

W  30 

0:15 

0:16 

12:40 

18t3S 

^                   ^      'i^ 

0.6 

8.2 

0.6 

8.0 

f      A'.Bk            *^X^ 

0.6 

3.1 

0.6 

■         •         • 

8.2 

0.6 

3.1 

0.5 

a    31 

5:38 

12:10 

18:07 

•        •        • 

1                         ( 

Th 

31 

1K)5 

7:06 

13:28 

19:23 

0.6 

3.2 

0.6 

•           a           • 

1 

1 

1 

8.8 

0.4 

8.2 

a4 

The  tid 

ies  are  placed  in  the  order  of  occurrence,  w 

Ith  their  times  or 

L  the  first  line  and  heights  < 

>n  the  second  line  of  each  da^ : 

a  comparls 

on  of  consecutive  heights  will  indicate  whe 

ther  it  is  high  or 

low  water. 

Th 

etlB 

ae  used  in  New  Zealand  Stand  a  i 

rd, 

172° 

30' I 

:.;  0»i8  midnight,  12M8 

noon; ( 

Ul 

houi 

"s  le 

n  than  12 

arc  in  the  forenoon 

(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:42  is 
3:42  p.  m.  The  height^,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the  datum,  of 
soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  1.9  feet  below  mean  sea  level. 
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1:22 

7:17 

18:50 

20K)1 

N 

6     8 

2:56 

9:06 

15:20 

21:53 

NS 

8 

1:82 

7:39 

18:58 

20:20 

1 

5.7 

0.9 

5.9 

0.9 

5.7 

1.2 

5.7 

0.9 

1 

5.8 

1.1 

5.7 

0.9 

F      ft 

2:20 

8:19 

14:48 

21:10 

M     9 

4:00 

10:26 

16:25 

28:02 

,M 

9 

2:34 

8:55 

15:01 

21:88 

1  ~ 

5.6 

1.0 

5.9 

0.9 

1 

5.7 

1.2 

5.7 

0.8 

1 

5.7 

1.8 

5.6 

1.0 

1 

s 

10 

8:20 

9:27 

15:48 

22:19 

Tu  10 

5:05 

11:40 

17:28 

■         •         • 

Tu 

10 

8:40 

10:19 

16:09 

22:50 

1 

5.7 

1.1 

5.8 

0.8 

5.9 

1.0 

6.9 

•         •         • 

5.7 

L2 

6.6 

0.8 

1 

S   11 

4:24 

10:42 

16:48 

28.-2S 

P  W  11 

0:08 

6:06 

12:42 

18:27 

P 

W   11 

4:45 

11:80 

17:11 

28:54 

1 

5.8 

1.1 

5.9 

0.6 

0.5 

6.1 

0.7 

6.0 

1 

5.8 

1.0 

5.7 

0.6 

nIm   12 

5:25 

11:52 

17:47 

«        •         « 

O  Th  12 

IM 

7:00 

18:89 

19:22 

,Th!l2 

5:46 

12:28 

18:10 

•         •        • 

1 

6.0 

0.9 

6.0 

•         •         « 

1 

0.2 

6.8 

0.4 

6.2 

t 

6.0 

0.7 

6.8 

•        ■        • 

P  Tu  13 

0:22 

6:24 

12:55 

18:44 

F    13 

1:58 

7:58 

14:28 

20:16 

OF 

13 

0:50 

6:40 

13:20 

19:a'> 

0.4 

6.2 

0.7 

6.2 

1 

0.0 

6.6 

0.2 

6.4 

<      0.3 

6.2 

0.4 

6.1 

1 

O  W  14 

1:20 

7:20 

13:60 

19:39 

E.  S    14 

2:48 

8:43 

15:17 

21:01 

£ 

8 

14 

1:42 

7:31 

14:10 

19:56 

0.1 

6.5 

0.5 

6.4 

-0.1 

6.6 

0.2 

6.4 

0.2 

6.4 

0.2 

6.3 

Th  15 

2:10 

8:18 

14:44 

20:32 

S    15 

8:35 

9:80 

16:05 

21:52 

9 

15 

2:80 

8:20 

14:55 

20:43 

-0.1 

6.6 

0.3 

6.4 

0.0 

6.6 

0.2 

6.4 

0.1 

6.6 

0.1 

6.3 

F    16 

8:04 

9:04 

15:85 

21:24 

M   16 

4:23 

10:18 

16:51 

22:40 

M 

16 

8:18 

9K)5 

15:40 

21:30 

1 

-0.1 

6.7 

0.2 

6.4 

1 

0.1 

6.5 

0.3 

6.2 

0.1 

6.5 

0.2 

6.8 

!  S    17 

8:54 

9:58 

16:25 

22:15 

Tu  17 

5:10 

11:04 

17:88 

23:26 

Tu 

17 

4:00 

9:50 

16:22 

22:14 

1 

-0.1 

6.7 

0.3 

6.4 

0.4 

6.8 

0.5 

6.0 

0.3 

6.4 

0.8 

6.2 

E    S    18 

4:43 

10:44 

17:17 

28:04 

W   18 

5:58 

11:50 

18:27 

•        •        • 

W 

18 

4:45 

10:88 

17K» 

22:58 

0.1 

6.6 

0.4 

6.2 

0.7 

6.0 

0.7 

•        ■        • 

0.6 

6.2 

0.5 

6.0 

M    19 

5:85 

11:32 

18:10 

23:55 

dlTh  19 

0:15 

6:49 

12:87 

19:19 

Th 

19 

5:28 

11:17 

17:60 

23:42 

0.8 

6.4 

0.5 

5.9 

5.7 

1.0 

5.7 

LO 

0.9 

5.9 

0.8 

5.7 

C  Tu  20 

6:27 

12:20 

19KM 

■         •         • 

i  F    20 

1:05 

7:41 

13:25 

20:12 

F 

20 

6:12 

12:00 

18:85 

•         •         • 

0.6 

6.1 

0.7 

•        ■         • 

5.4 

L4 

5.4 

L2 

1.2 

5.6 

LI 

•         •         • 

W  21 

0:47 

7:22 

18:11 

20:00 

s    S  '  21 

1:57 

8:42 

14:17 

21:12 

s  1  S 

21 

0:28 

7.-01 

12:46 

19:22 

1 

5.7 

0.9 

5.8 

0.9 

( 

5.2 

1.6 

5.2 

L4 

c 

5.5 

1.4 

6.3 

1.4 

Th  22 

1:40 

8:21 

14K)2 

20:56 

I  S   22 

2:50 

9:45 

15:10 

22:10 

A     fi 

22 

1:16 

7:66 

18:86 

20:15 

5.4 

1.2 

5.5 

1.1 

1 

5.0 

L7 

5.0 

1.4 

5.2 

1.7 

5.1 

1.5 

'■     !  F    23 

2:85 

9:25 

14:56 

21:5.'> 

A|M   23 

3:47 

10:45 

16K)5 

28.-05 

M   23 

2:09 

8:52 

14:80 

21:15  1 

1       1 

5.2 

1.4 

5.3 

1.1 

1     A*^           ^-u^ 

1 

1 

4.9 

1.6 

4.9 

1.3 

1 

5.1 

1.8 

4,9 

L6 

S    24 

8:83 

10:24 

15:50 

22:60 

iTu  24 

4:40 

11:86 

17:00 

28:68 

Tu  24 

3:02 

9:56 

15:25 

22:15 

1 

1 

5.0 

1.4 

5.1 

1.2 

1 

5.0 

1.6 

5.0 

1.8 

5.0 

1.8 

4.9 

L6 

s    S    25 

4:29 

11:20 

16:44 

23:40 

W  25 

5:81 

12:22 

17:48 

•         *         • 

W  25 

8:58 

10:51 

16:20 

23:08  1 

1                  j 

5.0 

1.5 

5.1 

1.1 

5.2 

1.4 

6.2 

•         •         • 

1 

5.1 

L6 

5.0 

L4| 

A    M  '  26 

5:20 

12:10 

17:38 

•         •         • 

Th'26 

0:37 

6:18 

13:04 

18:35 

iTh  26 

4:50 

11:40 

17:14 

23:54 

5.0 

1.4 

6.1 

•         ■         • 

1 

1.1 

6.4 

1.2 

5.4 

1 

5.3 

1.4 

6.2 

L3 

Til  27 

0:27 

6:07 

12:56 

18:20 

• 

F    27 

1:12 

7:01 

18:87 

19:19 

F    27 

6:40 

12:20 

18:02 

•         •         • 

1.0 

5.2 

1.4 

5.2 

*   I    ' 

1.0 

6.7 

1.1 

5.6 

1 

5.5 

L2 

5.4 

•         •         • 

W  \  28 

1:10 

6:51 

13:35 

19:08 

S  .28 

1:50 

7:48 

14:10 

20:00 

E    S    28 

0:35 

6:28 

18:01 

18:50  1 

1     »  ■        ^^\^ 

1.0 

5.4 

1.3 

5.4 

0.8 

6.0 

0.9 

5.9 

LI 

5.8 

1.0 

5.7  1 

•  Th  29 

1 

1:42 
0.9 

7:32 
5.6 

14:08 
1.2 

19:45 
5.5 

•   8    29 

1:15 
0.8 

7:12 
6.1 

18:88 
0.7 

19:83 
6.0 

F    30 

2:15 
0.8 

8:12 
5.9 

14:40 
1.1 

20:24 
5.7 

M  30 

1:55 
0.6 

7:66 
6.8 

14:17 
0.5 

20:19 
6.3 

S  .31 

2:48 

8:50 

15:10 

21:05 

Tu  31 

2:88 

8:40 

14:56 

21K)3 

1 

0.8 

6.1 

0.9 

5.9 

■ 

0.5 

6.4 

0.3 

6.4 

ThetW 

[es  are  placed  In  the  order  of  occurrence,  wi 

th  their  times  on 

the  first  line  and  heights  c 

»n  the  second  line  of  each  day;    | 

a  comparia 

on  of  consecutive  heights  will  indicate  wh< 

sther  it  is 

high  or 

low  water. 

The  til 

me  used  is  New 

Zealand  Standard,  17-2<'  SO' 

'  £.:  0>>  is  midnight,  12>>  is  noon;  all  hours  Ic 

»s  than  12 

I  are  in  the  forenoon 

(a.  m.).  all 

greater 

are  in  the  afternoon  (p.  m.)  and  ^ 

rhen  diminished 

by  12 

give  the  times  aft 

er  noon; 

for  instance,  15:42  is 

,  3:42  p.  m. 

The  heights,  in  feet  and  tenths,  are  reckor 

led  from  the  Harmonic  Tide  Plane,  which 

is  approximately  the  datum  of   | 

soundings 

for  the  Admiralty  Charts  for  this  region,  an 

d  which  is  3.2  feet  below 

mean  nea  level. 

Symbo 

Is  and  abbreviations  relating  to  the  moon: 

O,  new  moon;  J),  Ist  quar.;  Q,  full  moon; 

C.  8d  quar.;  E, 

moon  on  the   | 

'  equator;  JJ 

,  S,  moon 

farthest  north 

or  south  of  the  equ 

fttor;  A,  P 

,  moon  in  apogee  or  perigee. 

. 
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Th 


15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Tlme&nd  Hei 
Low 


8:00 
0.8 

3:44 
0.2 

4:29 
0.8 

6:20 
0.5 

0:20 
0.1 

1:17 
6.9 

2:19 
6.8 

8:20 
6.7 

4:28 
6.7 

6:22 
6.9 

0:20 
0.8 

1:12 
0.6 

2K)0 
0.6 

2:40 
0.6 

8:19 
0.7 

8:66 
0.8 

4:80 
1.0 

6:06 
1.1 

6:44 
1.8 

0:40 
6.4 

1:28 
6.8 

2:20 
6.8 

8:14 
6.8 

4:06 
6.6 

btOO 
6.7 

6:60 
5.9 

0:16 
0.7 

1:0b 
0.6 

1:61 
0.8 

2:40 
0.2 


9:26 
6.6 

10:10 
6.6 

10:60 
6.8 

11:49 
6.1 

6:18 
0.7 

7:12 
1.0 

8:28 
1.2 

9:41 
1.8 

10:68 
1.1 

11-.69 
0.8 

6:17 
6.0 

7.-08 
6.2 

7:68 
6.2 

8:86 
6.2 

9:20 
6.1 

10:02 
6.0 

10:44 
6.8 

11:26 
5.6 

12:10 
6.8 

6:28 
1.4 

7:15 
1.5 

8:10 
1.5 

9:09 
L4 

10:10 
1.8 

1.0 

11:56 
0.7 

6:89 
6.2 

7:26 
6.4 

8:14 
6.6 

9H)2 
6.6 


15:26 
0.1 

16.^ 
0.0 

16:66 
0.2 

17:47 
0.4 

12:48 
6.8 

18:41 
5.6 

14:45 
5.5 

15:50 
5.5 

16:68 
6.6 

17:51 
6.8 

12-.60 
0.6 

18:88 
0.6 

14:20 
0.4 

14:68 
0.4 

16:84 
0.5 

16:11 
0.6 

16:46 
0.8 

17:28 
0.9 

18K)2 
1.1 

12:99 
5.2 

18:50 
5.0 

14:48 
5.0 

15:40 
5.1 

16:85 
5.8 

17:27 
5.6 

18:17 
5.9 

12:44 
0.4 

18-.80 
0.2 

14:17 
0.0 

16K)6 
0.0 


21:60 
6.6 

22:87 
6.4 

28:27 
6.8 


18.-42 
0.6 

19:44 
0.9 

20:58 
1.0 

22:18 
LO 

28:21 
0.9 


18:46 
5.9 

19:84 
6.1 

20:18 
6.2 

21.^ 
6.1 

21:45 
6.1 

22:27 
5.9 

28:10 
5.8 

23:54 
5.6 


18:48 
1.3 

19:36 
L3 

20:81 
1.4 

21:80 
1.8 

22:29 
1.2 

28.-25 
LO 
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6.2 

19:56 
6.4 

20:42 
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25 
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Time  and  Height  of  High  and 
LowWater. 


8:28 
0.2 

4:18 
0.8 

5:10 
0.5 

0.^ 
6.8 

IKX) 
6.0 

2.-00 
6.8 

8KX) 
5.7 

4K)0 
5.7 

4:58 
5.8 

OHB 
LO 

0:61 
0.9 

1:88 
0.9 

2:18 
0.9 

2:68 
LO 

8:25 
LI 

4K)0 
LI 

4:81 
LI 

5:11 
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om 

5.6 

0:54 
5.6 

1:44 
5.6 

2:86 
5.6 

8:29 
6.7 

4:22 

6.8 

6:15 
6.0 

6:06 
6.2 

0:38 
0.5 

1:30 
0.4 

2:22 
0.8 

8:15 
0.8 

4.-07 
0.4 


9:60 
6.5 

10:40 
6.8 

11:82 
6.1 

6K)6 
0.8 

7:ff! 
LO 

8:17 
L2 

9:81 
L2 

10:40 
LO 

11:89 
0.9 

5:60 
6.8 

6:40 
5.9 
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5.9 

8:09 
6.9 

8:60 
5.9 

9:81 

5.8 

10:12 
5.6 

10:66 
5.5 

11:38 
5.4 

6:55 
L2 
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L2 

7:35 
L2 

8:30 
LI 

9:29 
LO 
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0.8 

11:22 
0.6 
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7K» 
6.8 

7:60 
6.4 

8:40 
6.5 

9:82 
6.4 

10:23 
6.8 
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16:41 
0.2 
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12:80 
6.8 

18:26 
5.6 

14.-29 
5.5 

16:80 
6.4 

16:32 
6.5 

17:80 
5.6 
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0.7 
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0.6 
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0.6 
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16:87 
0.7 

16:11 
0.8 

16:48 
0.9 

1727 
LO 

12:28 
5.8 

13:12 
6.2 

14K)6 
5.2 

15K)9 
5.8 

15:69 
6.4 

16:54 
5.7 

17:48 
6.0 

18:40 
6.2 

18K)7 
0.1 

13:58 
0.0 

14:49 
-0.1 

15:38 
0.0 

16:30 
0.1 


22:20 
6.6 

28:11 
6.4 


18:80 
0.6 

19-.31 
0.9 

20:48 
LI 

21:66 
LI 

23.*04 
LI 


18.-22 
6.7 

19:10 
6.8 

19:64 
5.9 

20:87 
6.9 

21:18 
6.9 

22K)0 
5.9 

22:40 
5.8 

28:23 
6.7 


18:10 
LO 

18:57 
1.1 

19:60 
LI 

20:48 
LI 

21:46 
LO 

22:45 
0.9 

28:43 
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22:55 
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Time  and  Hel^t  of  High  and 
LowWater. 


5H» 
0.5 

6.^ 

0.7 

0:44 
6.2 

1:40 
6.0 

2:87 
6.8 

8:84 
5.7 

4:80 
5.6 

6:22 
6.6 

0:81 
L2 

1:19 
L2 

1:66 
L8 

2'jaO 
L8 

2'JN 
L2 

8:27 
L2 

4:04 
LI 

4:41 
LO 

6:25 
0.9 

0:21 
5.8 

LHW 
6.8 

2K)0 
6.8 

2:62 
6.8 

8:48 
5.9 

4:44 
6.0 

6:40 
6.1 

0:18 
0.6 

1:11 
0.6 

2H)9 
0.4 

8KM 
0.8 

0.4 

4:60 
0.4 


11:17 
6.1 

12:18 
5.9 
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9:15 
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10:18 
LO 
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9:42 
5.6 

10:25 
5.6 

11K)7 
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0.8 
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0.8 
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0.7 
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0.5 
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0.8 

6:86 
6.2 

7:29 
6.4 

8:22 
6.4 

9:15 
6.4 

10:06 
6.4 
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6.2 
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0.8 
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0.6 

18:10 
6.7 
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6.6 
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5.4 

16:10 
5.4 

17K)5 
5.4 
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5.5 

12:60 
0.8 

18:30 
0.8 

UM 
0.8 

14:36 

0.8 

15.-07 
0.8 

15:40 
0.8 

16:15 
0.8 
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0.8 

1737 
0.8 

12:40 
6.4 

18:81 
5.4 
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5.6 

1628 
5.6 
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5.8 

1720 
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18:15 
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12:45 
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0.0 
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-0.1 
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0.0 

17:09 
0.2 
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0.9 
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28:40 ! 
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20:51 
5.8' 

21:31 

5.8 

22:11 
b.9 

22:54 

5.9 

23:36 
5.9 


18:24 
0.1? 

19:15 
0.9 

20:09 
0.9 

21:10 
a9 

22:10 
0.9 

28:14 

0.8 


19-ao 

6.5 

20:01 
6.6 1 

20£i 
6.7 

2L47 
Li 

22:38 

6.: 

2SiO 
6.5 


The  tides  are  placed  in  the  order  of  oocorrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  New  Zealand  Standard,  172P  W  E.;  0^  is  midnight,  1^  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:42  is  3:4S 
p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the  datum  of 
soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  8. 2  feet  below  mean  sea  level. 

Synlbols  and  abbreviations  relating  to  the  moon:  O,  new  moon;  ^,  1st  quar.;  0>  full  moon;  ^,  8d  quar.:  E,  moon  on  the 
equator;  N,  S,  moon  farth«»t  north  or  south  of  the  equator;  A.  P,  moon  in  apogee  or  perigee. 


PORT  RUSSELL  (Bay  of  Islands) ,  NEW  ZEALAND,  1903. 


217 


JULY. 

august! 

SEPTEMBER. 
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5.0 

1.3 

5.1 

■        •        • 

>S      5 

8:08 

lOHX) 

15:43 

22:26 

W     5 

4:24 

11^20 

17K» 

28:51 

8     5 

0.-05 

5:82 

12:17 
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0.3 
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0.8 

6.0 

' 

0.7 
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0.5 

6.2 
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0.3 

6.1 

0.5 
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18:01 
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0.8 

6.0 
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0.5 
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6.1 

0.5 
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0.7 
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8:41 
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0.7 

5.7 

0.7 
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0.6 
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0.8 

5.6 

0.9 
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6:88 
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18:46 
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1:51 
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16:11 
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7:26 

18:52 
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21:28 
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0.8 

6.0 

0.9 
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3:52 
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16:31 

22:47 
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12:10 

18:10 
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0.8 
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0.8 
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19:25 

W 

23 

2:24 

8:17 

14:43 
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1 
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6.1 
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6.4 
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0K)8 

6:13 

12:38 
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Th 

24 

3K)9 
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15:30 

21:27 
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E 
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8:38 
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21:05 

F 

25 

8:52 

9:51 

16:15 

22:11 

0.6 
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0.1 

6.6 

1  , 
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0.0 

6.7 
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6.3 
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6.8 

;  S    26 

2:08 

8:04 

14:28 

20:36 

w  ce 

3:80 

9:26 

Ti 

21:68 

s 

26 

4:36 

10:87 

17:00 

22:57 

0.4 
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0.0 

6.7 

1 
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6.5 

6.7 

0.4 

6.2 

0.7 

6.0 

M  27 
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8:57 

15:20 

21:28 
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4:20 

10:15 

16:40 

22:40 

s 
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11:24 

17:46 

28:43 
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0.1 

6.8 

0.2 

6.4 

0.8 
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0.6 
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8:51 

9:49 

16:11 

22:17 
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The  tides  are  placed  In  the  order  of  occurrence,  wi 

th  their  time^  on 

the  first  line  and  heights  o 

n  the  second  line  of  each  day;   | 

a  comiwiiiaon  of  consecutive  heights  will  indicate  whe 

ther  it  is  hiKh  or 

low  water. 

The  time  used  is  New  Zealand  Standard,  172°  30"  I 

S.:  Oi>is  midnight,  12i>  is 

noon;  all  hours  \& 

nthan  12 

are  in  the  forenoon 

(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and 

when  diminished  by  12  give  the  times  af1 

ter  noon; 

for  instance,  15:42  is 

3:42  p.  m.    The  heights,  in  feet  and  tenths,  are  reckon 

ed  from  the  Harmonic  Tide  Plane,  which  J 

Is  approzi 

mately 

the  dat 

;um  of 

fundings  on  the  Admiralty  Charts  for  this  region,  an( 

1  which  is  3.2  feet  below 

mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon: 

9,  new  moon; 

3),  1st  quar.;  Q,  full  moon 

;  (C,  3d  quar.:  E, 

moon  on  the  1 1 

equator;  N,  8,  moon 

1 

farthest  north 

or  muth  of  the  equ 

ator;  A,  P.  m(X)n 

In  apogee  or  perigee. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  conaecative  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  New  Zealand  Standard,  172<'  SO'  £.;  0>>  is  midnight,  12t>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:42  isS.ti 
p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,'  which  is  approximately  the  datum  cf 
soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  3.2  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  3),  Ist  quar.;  0>  'ull  moon;  ^,  Sd  quar.;  E,  moon  on  tbe 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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17:56 
L8 

•  ■       • 

•  •       • 

s 

F 

17 

5:50 
LI 

11:41 
8.7 

17:26 
L6 

23:58 
4.5 

A 

8  !l7 

6K)6 
LI 

12:02 
3.6 

17:80 
1.9 

•  •         • 

•  •         • 

W  17 

0:21 
4.8 

7.'01 
LO 

18:18 
4.0 

19:00 

L.H 

S 

18 

6:86 
L8 

12:29 
3.6 

18KJ7 
L9 

•         •         • 
«         ■         • 

M   18 

0:08 
4.4 

6:51 
LI 

12:57 
3.6 

18:24 
2.0 

i 

Th  18 

1:10 
4.1 

7:49 
LI 

14:11 
4.1 

201» 

Lb 

A 

§ 

19 

0:45 
4.8 

7:28 
1.4 

18:28 
3.4 

19:02 
2.0 

Tu  19 

0:56 
4.2 

7:41 
L2 

13:62 
3.7 

19:32 
2.0 

F  ,19 

2K)5 
4.0 

8:40 
LI 

15H)0 
4.S 

213) 
L7 

<L 

M 

20 

4.1 

8:25 
L5 

14:37 
8.4 

20:15 
2.1 

C'W  20 

1.50 
4.0 

L3 

14:52 
8.8 

20:50 
L9 

8    20 

8:09 
8.9 

9:88 
LI 

16.^ 
4.5 

2259 
L5 

Till  21 

2:40 
4.0 

9:24 
1.5 

15:44 
8.5 

21:36 
2.0 

Th  21 

2:62 
4.0 

9:28 
L2 

15:62 
4.0 

22:03 
L8 

8  ,21 

4:17 
8.9 

10:80 
LI 

17K>5 

4.8 

23:32 

L2 

W 

22 

8:44 
4.0 

10:20 
L4 

16:41 
8.8 

22:45 

1.8 

E 

F 

22 

3:67 
3.9 

10:20 
L2 

16:48 
4.3 

28.-05 
L5 

;M   22 

1 

'  5:22 
8.9 

llr26 
LO 

17-.57 
6.1 

•        •       • 

■        •       * 

Th 

23 

4:46 
1.1 

11:11 
L8 

17:80 
4.1 

23:41 
1.5 

S 

23 

4:59 
4.0 

11:12 
LI 

17:39 
4.7 

•  •         • 

•  •         ■ 

Tu,23 

0:80 
LO 

6:28 
4.0 

12:19 
LO 

18:49 
5.4 

E'  F 

24 

5:42 
4.2 

11:58 
1.1 

18:15 
4.4 

■  •        • 

■  •        • 

8    24 

0:00 
L2 

5:55 
4.1 

12:02 
LO 

18:27 
6.0 

w;24 

1 

1.-24 
0.7 

7:20 
4.0 

0.9 

19-.38 
5.6 

8 

25 

1 

0:80 
L2 

6:81 
4.3 

12:48 
0.9 

18:58 
4.8 

M   25 

0:51 
0.9 

6:49 
4.2 

12:49 
0.9 

19:12 
5.3 

N.Th  25 

2:18 
0.4 

8:11 
4.1 

13:57 
0.8 

20:2> 
5.8 

S 

26 

1:15 
0.9 

7:18 
4.5 

13:28 
0.8 

19:39 
5.1 

Tu  26- 

1:40 
0.6 

7:38 
4.3 

18:32 
0.8 

19:67 
6.6 

P 

F    26 

8K)1 
0.8 

9K)2 
4.2 

14:46 
0.8 

21:13 
5.8 

• 

M 

27 

1:59 
0.6 

8:00 
4.5 

14:02 
0.7 

20:20 
6.3 

• 

W 1  27 

1 

2:29 
0.4 

8:26 
4.3 

14:15 
0.8 

20:42 
5.7 

8    27 

8:49 
0.2 

9:51 
4.8 

15:a5 
0.9 

22«) 
5.7 

Tu 

28 

2:42 
0.4 

8:44 
4.5 

14:40 
0.8 

21K)1 
5.4 

X 

Th  28 

8:16 
0.3 

9:14 
4.3 

16.-00 
0.9 

21:29 
5.7 

8  '28 

4:36 
0.2 

10:42 
4.8 

16.-28 
1.0 

2»30 
5.4 

W 

29 

8:29 
0.3 

9:27 
4.5 

15:20 
0.8 

21:45 
5.5 

p 

F    29 

1 

4:05 
0.2 

10K)2 
4.2 

15:45 
LO 

22:15 
5.6 

'm'29 

1 

5:24 
0.8 

11:34 
4.3 

17:22 
1.1 

23:40 
5.1 

Th 

30; 

4:17 
0.3 

10:12 
4.4 

16:01 
LO 

22:30 
5.4 

S    30 ' 

1 

4:54 
0.3 

10:54 
4.2 

16:86 
1.2 

•23K» 
6.4 

Tu 

30 

6:13 
0.5 

12:28 
4.8 

18:22 
L8 

•        •       • 
■        •       • 

1 

1 

8 

31 

5:45 
0.4 

11:50 
4.1 

17:30 
L3 

23:58 
6.1 

• 

1 

The  tlde»  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  ^ 

The  time  used  is  Cosmopolitan  Standard,  150th  meridian  £.;  O**  is  midnight.  12<>  isnoon;  all  hours  leas  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  afternoon;  for  instance. 
15:42  is  8:42  p.  m.  The  heights,  in  feet  and  tenth.<i,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the 
datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  2.8  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,new^  moon;  }),  Istquar.;  Oi  f^l  moon;  C  8d  quar.;  E,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 


c   Day  of— 


S    W.  Mo.' 


Time  and  Height  of  High  and 
Low  Water. 


E    W  1 

:2)  Th  2 

F  3 

S 

M 


Tu    7 


s    w 


8 


Th    9: 


0:82 
4.7 

1:31 
4.3 

2:83 
4.0 

3:40 
3.8 

4:52 
3.6 

0:10 
1.6 

1K)2 
1.4 

1:44 
1.3 

2:19 
1.2 


o 

F'lO 

2:50 
1.1 

A 

S  11 

3:20 
0.9 

S  12 

t 

3:54 
0.8 

1  M  13 

457 
0.8 

Tu  14 

5:02 
0.7 

W  15 

5:40 
0.8 

E  Th  16 

6:20 
0.9 

F  17 

0:35 
4.2 

c  1  s  ;  18 

1:28 
4.0 

S  19 

2:32 
3.8 

M  20 

3:43 
3.7 

Til  21 

4:58 
3.7 

N 

W  22 

0:10 
1.0 

Th  23 

1 

1:06 
0.8 

P 

• 

F  24 

1:66 
.   0.5 

S  25 

2:44 
0.3 

S  26 

3:80 
0.2 

M  27 

4:13 
0.2 

E;Tu  28 

4:58 
0.3 

W  29 

5:42 
0.5 

Th  30 

0:10 
4.6 

D 

F  31 

1:01 
4.2 

7:02 
0.7 

7:55 
0.9 

8:50 
1.1 

9:45 
1.2 

10:41 
1.3 

£':oo 
3.5 

6:54 
3.6 

7:40 
3.6 

8:17 
8.6 

8:49 
3.7 

9:19 
3.7 

9:50 
3.8 

10:26 
4.0 

11:05 
4.1 

11:47 
4.2 

12:36 
4.8 

7:06 
1.0 

7:55 
1.1 

8:53 
L2 

9:55 
1.2 

10:58 
1.2 

6.-06 
3.8 

7:06 
4.0 

7:59 
4.2 

8:48 
4.4 

9:86 
4.5 

10:22 
4.6 

11:10 
4.6 

11:57 
4.6 

6:29 
0.8 

7:16 
1.0 


13:21 
4.3 

14:20 
4.3 

1520 
4.4 

16:20 
4.5 

17:15 
4.6 

11:35 
1.3 

12:24 
L3 

13K)7 
1.3 

13:46 
L4 

14:20 
1.4 

14:55 
1.5 

15:27 
1.5 

16:04 
1.5 

16:45 
1.5 

17:35 
1.5 

18:31 
1.5 

13:30 
4.4 

14:30 
4.6 

15:31 
4.6 

16:32 

4.8 

17:31 
5.1 

11:67 
1.0 

12:50 
0.9 

13:45 
0.8 

14:88 
0.7 

15:26 
0.7 

16:16 
0.8 

17K)8 
0.9 

18:04 
1.1 

12:47 
4.5 

13:42 
4.4 


19:29 

1.4 

20:39 
1.6 

21:54 
1.6 

28Kr7 
1.6 


18:03 
4.8 

18:49 
4.9 

19:29 
6.0 

20:08 
5.0 

20:42 
5.0 

21:17 
5.0 

21:52 
4.9 

22:30 

4.8 

28:09 
4.6 

28:50 
4.4 


19:33 
1.6 

20:44 
1.5 

22:00 
1.4 

23:09 
1.3 


18:27 
6.4 

19:20 
5.6 

20:09 
6.7 

20.57 
6.7 

21:4'> 
6.6 

22:31 
5.4 

28:20 
6.0 


19:00 
1.3 

20:05 
1.5 


AUGUST. 


c  Dayof- 

s 


w. 


I 


A 

o 


£ 


N 


s 


Mo. 


1 
2 


m;  3 

Tu    4 
W.    5 

Th    6 

F|    7 
S  i    8 


8 
M 


9 
10 


F 

I  8 


Tu,  11 

W;12 

Th  13 

F    14 

S  \lb 

s  ;i6 

m!i7 

TU|  18 

w!l9 

I 

Th20 
F  21 
S  22 
8  23 
M  24 
Tu  26 
W  26 
Th  27 
28 
29 


M 


30 
31 


Time  and  Height  of  High  and 
LowWater. 


1:69 
3.8 

3:07 
8.6 

4:22 
3.4 

5:85 
3.4 

0:88 
L6 

1:18 
1.4 

1:50 
L3 

2:20 
1.1 

2:60 
0.9 

8:21 
0.8 

8:58 
0.7 

4:27 
0.7 

5:02 
0.8 

5:41 
0.9 

0:10 
4.2 

1:02 
4.0 

2:06 
3.8 

3:21 
3.6 

4:43 
3.7 

5:58 
3.9 

0:48 
0.8 

1:86 
0.6 

2:22 
0.4 

3K>4 
0.3 

3:45 
0.8 

4:25 
0.4 

6:10 
0.7 

5:52 
0.9 

0:30 
4.0 

1:'25 
3.7 

2:31 
3.4 


8:10 
L3 

9:06 
1.4 

10:09 
1.5 

11:08 
1.6 

6:34 
3.4 

7:19 
3.5 

7:63 
3.7 

8:23 
3.8 

8:53 
4.0 

9:24 
4.2 

9:59 
4.3 

10:35 
4.4 

11:14 
4.6 

12:01 
4.6 

6:27 
1.1 

7:19 
L8 

8:20 
1.4 

9d28 
1.4 

10:89 
1.8 

11:45 
1.1 

6:52 
4.1 

7:42 
4.4 

8:29 
4.6 

9:13 

4.8 

9:67 
4.9 

10:40 
4.9 

11:24 
4.8 

12:10 
4.7 

6:^ 
1.2 

7:30 
1.5 

8:30 
1.7 


14:41 
4.4 

16:42 
4.4 

16:41 
4.6 

17:35 
4.5 

12:00 
1.5 

12:48 
1.4 

13:28 
1.4 

14:05 
1.8 

14:89 
1.8 

15:12 
1.8 

15:50 

1.2 

16:30 
1.2 

17:18 
L2 

18:08 
1.2 

12:66 
4.6 

13:54 
4.6 

16K)0 
4.6 

16K)5 
4.8 

17:10 
6.0 

18:08 
5.2 

12:43 
0.9 

13:86 
0.7 

14.-26 
0.6 

16:16 
0.5 

16:02 
0.6 

16:51 
0.7 

17:87 
1.0 

18:31 
1.2 

13:02 
4.5 

14:00 
4.3 

15:00 
4.2 


21:20 
L7 

22:38 
1.8 

23:45 
1.7 


18:22 
4.7 

19:04 

4.H 

19:43 
4.9 

20:18 
4.9 

20:64 
4.9 

21:30 
4.9 

22M 

4.8 

22:42 
4.6 

28:24 
4.4 


19:10 
1.8 

20:19 
1.4 

21:84 
1.4 

22:46 
1.8 

23:51 
1.1 


19:02 
5.4 

19:62 
5.6 

20:40 
5.5 

21:27 
5.4 

22:12 
5.1 

22:58 

4.8 

28:42 
4.4 


19:80 
1.5 

20:38 
1.7 

21:54 

1.8 


SEPTEMBER. 


c  Day  of— ' 

8  — ■■ — 

S    W.  |Mo. 

I  I 

s.Tu'    l| 


Time  and  Height  of  High  and 
LowWater. 


W 
A  Th 
F 

S 


o 

E 


N 


s 

D 


M 
Tu 
W 

Th 
F 

S 

s 

M 

Tu 

W 

Th 

F 

S 
8 


2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


M  21 
Tu  22 
W|23 
Th  24 
F:25 

I 

S  ,26 


8 
M 
Tu 
W 


27 
28 
29 
30 


3:51 
3.8 

5:08 
3.8 

6:05 
3.5 

0:37 

1.4 

1:12 
1.2 

1:44 
1.0 

2:15 
0.8 

2:45 
0.7 

8:19 
0.7 

3:68 
0.8 

4:80 
0.8 

6:08 
1.0 

6:51 
L2 

0:42 
8.9 

1:60 
8.7 

8:12 
8.6 

4:86 
8.7 

5:41 
4.0 

0:24 
0.8 

1:11 
0.6 

1:55 
0.4 

2:87 
0.4 

3:18 
0.5 

3:66 
0.6 

4:34 
0.9 

5:12 
1.2 

6:55 
1.4 

0:52 
3.6 

1:68 
3.4 

8:16 
3.8 


9:87 
1.8 

10:42 
1.7 

11:40 
1.6 

6:48 
3.7 

7:21 
3.9 

7:52 
4.1 

8:23 
4.4 

8:55 
4.6 

9:30 
4.7 

10:07 
4.8 

10:47 
4.8 

11:32 
4.8 

12:24 
4.7 

6:46 
1.4 

7:50 
1.6 

9H)9 
1.6 

10:27 
1.4 

11:85 
1.2 

6:35 
4.4 

7:23 
4.7 

8:06 
5.0 

8:48 
5.1 

9:30 
5.2 

10:09 
6.1 

10:60 
6.0 

11:35 

4.8 

12:22 
4.5 

6:44 
1.7 

7:44 
1.9 

8:69 
2.0 


16:02 
4.2 

17:01 
4.8 

17:61 
4.4 

12:28 
1.5 

13:10 

1.4 

13:47 
1.2 

14:21 
1.1 

14:68 
1.0 

16:36 
0.9 

16:15 
0.8 

17K)0 
0.9 

17:62 
1.0 

18:62 
1.1 

13:28 
4.6 

14:30 
4.6 

16:40 
4.6 

16:49 
4.8 

17:60 
4.9 

12:34 
0.9 

18:27 
0.6 

14:15 
0.5 

16:00 
0.4 

16:44 
0.6 

16:28 
0.6 

17:14 
0.9 

18:02 
1.1 

18:56 
1.4 

13:15 
4.3 

14:13 
4.1 

16:16 
4.0 


28:02 
1.7 

28:55 
L6 


18:36 
4.6 

19:16 
4.7 

19:55 

4.8 

20:81 

4.8 

21K>7 

4.8 

21:42 
4.7 

22:20 
4.6 

28K)2 
4.4 

28:48 
4.2 


19:59 
1.2 

21:12 
1.8 

22:26 
1.2 

28:29 
1.0 


18:46 
6.1 

19:87 
5.2 

20:25 
5.1 

«1:10 
5.0 

21:50 

4.8 

22:82 
4.6 

28:14 
4.2 

28:60 
8.9 


19:66 
1.6 

21:02 
1.7 

'22:06 
1.6 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Ck>smopolitan  Standard,  150th  meridian  £. ;  0^  is  midnight,  12t>  is  noon ;  all  hours  less  than  12  are  in  the  forenoon 
.  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:42  is  3:42 
I  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the  datum  of 
I  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  2.8  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  })•  1st  quar.;  Oi  ^^11  moon;  (^,  3d  quar.;  E,  moon  on  the 
equator;  X,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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1 

of— 

OCT( 
Time  an 

)BER. 

fhand 

NOVEMBER. 

DECEMBER. 

1 

• 

i 

A 

Day 

dHeiffhtofHii 
Low  Water. 

* 

1 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

;s 

Day  of— 

W.  Mo. 

Tu,   1 

i 

Time  and  Height  of  High  and 
Low  Water. 

W. 
Th 

Mo. 
1 

W.  Mo. 

S      1 

4:81 
8.4 

10:10 
1.9 

16:19 
4.0 

23K)2 
1.5 

6:17 
4.0 

11:81 
1.6 

17:26 
4.0 

23:89 
1.2 

5.50 
4.6 

11:43 
L4 

17:34 
3.9 

23:# 

LI 

F 

2 

6:26 
3.6 

11:14 
1.8 

17:15 
4.2 

23:48 
1.3 

2 

6K» 

4.4 

12:17 
1.8 

18:18 
4.1 

•  •        • 

•  •        • 

w 

2 

6:07 
4.9 

12:34 
1.1 

1857 
4.0 

•  •       • 

•  •       • 

S 

3 

6K)9 
3.9 

12:03 
1.6 

18:05 
4.3 

•        •        • 

■        •        • 

Tu 

1 

3 

0:22 
1.0 

6:40 
4.7 

18X)0 
1.0 

18:68 
4.8 

Th 

3 

0:27 
1.0 

6:52 
5.2 

1351 
0.8 

19:17 

11 

s 

4 

0:27 
1.1 

6:46 
4.2 

12:48 
1.3 

18:50 
4.4 

,W     4 

1K)2 
0.9 

7:20 
6.0 

13:40 
0.8 

19:40 
4.4 

F 

4 

1:10 
0.9 

7:36 
6.5 

UiOfi 
0.5 

20:08 

12 

£ 

M 

5 

1:03 
1.0 

7:17 
4.5 

13:26 
1.1 

19:29 
4.5 

C  Th    5 

1:40 
0.8 

8:00 
6.8 

1454 
0.6 

2050 
4.4 

o 

s!  5 

1:62 
0.9 

850 
6.6 

0.3 

20:49 
4.2 

Tu 

6 

• 

1:40 
0.8 

7:53 
4.7 

14:05 
0.8 

20K)5 
4.6 

F,   6 

2:15 
0.8 

8:40 
5.4 

16K)6 
0.4 

21:02 
4.4 

N    8     6 

2:85 
0.9 

9:06 
5.7 

16:40 
0.2 

21:36 
4.2 

o 

W 

7 

2:14 
0.8 

827 
4.9 

14:40 
0.7 

20:42 
4.7 

S      7 

2:52 
0.9 

9:21 
5.5 

15:51 
0.4 

21:46 
4.8 

P  M     7 

3:19 
LO 

9:51 
5.7 

1658 
0.2 

4.2 

Th 

8 

2:47 
0.8 

9:02 
5.1 

15:20 
0.6 

21:20 
4.6 

S-   8 

3:32 
1.0 

10K)5 
6.4 

16:40 
0.4 

22:82 
4.2 

;Tu    8 

AM 
LI 

10:38 
6.6 

n:15 
0.8 

23:16 

4.1 

F 

9 

3.-20 
0.8 

9:41 
5.2 

16:08 
0.5 

22K)0 
4.5 

N  *  M     9 

4:16 
1.2 

10Ui2 
6.8 

17:30 
0.6 

2S55 
4.0 

W    9 

4:59 
L2 

11.28 
6.2 

18.^ 
0.5 

•        •       • 
■        •        ■ 

S    10 

1 
1 

3:57 
0.9 

10:24 
3.2 

16:50 
0.6 

22:45 
4.3 

P  Tu  10 

1.4 

11:48 
5.0 

18.56 
0.7 

«         ■         • 
■         •         • 

Th  10 

1 

0:16 

4.1 

6:50 
L4 

1251 
4.9 

19«0 
0.7 

S    11 

4:36 
1.1 

11:10 
6.0 

17:41 
0.7 

23:34 
4.1 

W  11 

056 
3.9 

6M 
1.6 

12:40 

4.8 

19:23 
0.9 

C    F,ll 

1:16 
4.1 

7K» 
L6 

1850 
4.5 

1955 

0.9 

N 

M   12 

6:22 
1.8 

12:01 
4.9 

18:89 
0.9 

•         •         « 
■         •         ■ 

C,Th;i2 

1:36 
8.8 

7.50 
1.7 

'n 

20:25 
1.0 

E    S    12 

2:16 
4.1 

8:25 
L6 

14:28 
4.2 

2053 

1.0 

Tu  13 

0:32 
3.9 

6:19 
1.5 

13:00 
4.7 

19:42 
1.1 

F    13 

1 

2:46 
3.9 

8:46 
1.7 

14:52 
4.3 

2159 
1.0 

8    13 

1 

3:21 
4.3 

9:41 
L6 

15:40 
4.0 

2152 

M 

(L 

W  14 

1:45 
3.7 

7:31 
1.7 

14K)5 
4.6 

20:51 
1.2 

;« 

14 

8:68 
4.1 

10:05 
1.6 

16K)7 
4.2 

2259 
1.0 

:m  14 

458 

4.4 

10:67 
L5 

16:50 
8.9 

2250 
LI 

Th.l5 

3.7 

8:57 
1.7 

15:17 
4.5 

22:00 
1.1 

E '  S  ;  15 

4:53 
4.4 

11:12 
1.3 

17:15 
4.2 

23:22 
1.0 

Tu  15 

6:20 
4.7 

12K)2 
LI 

1756 
3.8 

33:44 

LI 

F 

16 

4:21 
3.9 

10:18 
1.5 

1658 
4.5 

28.-01 
1.0 

M  16 

5:46 
4.7 

12:11 
1.1 

18:14 
4.2 

•        ■        ■ 
«        •        ■ 

W  16 

1 

6:10 
4.9 

12:57 
1.2 

18:53 
3.8 

p 

S 

17 

6:21 
4.2 

1157 
1.2 

17:33 
4.6 

28:65 
0.8 

Tu;i7 

0:14 
0.8 

6:32 
5.0 

13K» 
0.9 

19K)6 
4.2 

Thl7 

0JR2 
LO 

6:55 
5.1 

13:43 
LI 

19:41 

8 

18 

6:12 
4.6 

12:25 
1.0 

18:32 
4.7 

•  ■        ft 

•  ■        • 

W  18 

1:00 
0.8 

7:17 
6.2 

13:60 

0.8 

19:52 
4.2 

F   18 

1:16 
LO 

7-Jr7 
6.2 

14:21 

LO 

20:22 

If 

'E 

M   19 

1 

0:48 
0.7 

6:67 
4.9 

13:12 
0.7 

1951 

4.8 

•  Th  19 

1:40 
0.8 

7:67 
6.8 

14:32 
0.7 

20:32 
4.1 

f,s  i» 

1:56 
1.1 

8:16 
5.8 

15K» 
0.9 

2059 

'Tu  20 

1:29 
0.6 

7:40 
6.1 

14HW 
0.6 

20:06 

4.7 

If  20 

1 

2:18 
0.9 

8:87 
6.4 

16:12 
0.7 

21:11 
4.0 

8    20 

2:82 
L2 

8:64 
6.2 

15:34 
0.9 

213J 

1 

W 

21 

2:09 
0.6 

8:20 
6.8 

14:44 
0.5 

20:48 
4.6 

i  Si21 

2:64 
1.1 

9:15 
6.3 

15:50 
0.7 

21:47 
3.9 

i  M  i  21 

3K)6 
1.8 

9:30 
6.1 

16^)7 
0.8 

22:06 
8.? 

1 

Th 

22 

2:46 
0.7 

9:00 
5.3 

15:26 
0.5 

2159 
4.4 

8    §    22 

1 

358 
1.3 

9:58 
6.2 

16:30 
0.8 

22:24 
3.8 

Tu  22 

8:40 
1.6 

10K)6 
5.0 

16:42 
0.8 

22:40 

F 

23 

3:22 
0.8 

9:40 
5.3 

16:09 
0.7 

22:06 
4.2 

M   23 

4H)0 
1.6 

10:80 
5.0 

17:10 
0.9 

23H)& 
3.7 

A   W 

23 

4:13 
L6 

10:41 
4.8 

17:20 
0.8 

2330 

S.9 

S 

24 

3:58 
1.1 

1050 
6.1 

16:51 
0.8 

22:46 
3.9 

Tu  24 

4:36 

1.7 

11:10 
4.7 

17:51 
1.0 

23:50 
8.7 

Th 

1 

24 

4:51 
L7 

1151 
4.6 

17:58 
0.9 

•  •       ■ 

•  •       • 

s 

8   25 

1 

4:88 
1.3 

11:00 
4.9 

17:35 
1.0 

23:30 
8.7 

W  25 

1 

6:15 
1.9 

11:51 
4.4 

18:35 
1.1 

•        ■        • 
■        ■        ■ 

F 

25 

OKU 
8.9 

6:88 
1.8 

12:00 
4.8 

185h 

LO 

M  26 

5:10 
1.6 

11:43 
4.6 

18:23 
1.2 

■        ■        • 
•        ■        • 

A  Th  26 

0:41 
3.6 

6:07 
2.0 

12:88 
4.2 

19:22 
1.2 

S 

26 

0:50 
4.0 

6:85 
1.8 

12:43 

4.1 

1952 
LI 

Tu27 

oao 

3.6 

6:65 
1.9 

12:30 
4.3 

19:15 
1.4 

D    F   27 

1:36 
3.6 

7:14 
2.1 

13:30 
4.0 

20:12 
1.8 

E 

D 

8 

27 

1:46 
4.1 

7:40 
1.9 

13:85 
3.9 

20.11 
L2 

1 

W  28 

1:20 
3.4 

6:62 
2.0 

1353 
4.1 

20:10 
1.5 

;  S    28 

2:85 
3.7 

8:30 
2.0 

14:30 
8.8 

21K)5 
1.3 

■m!28 
1 

2:42 
4.2 

8:50 
L8 

14:36 
3.7 

21*6 
L3 

A 

1 

Th  29 

2:30 
3.4 

8:06 
2.2 

14.52 
3.9 

21:09 
1.5 

E 

8 

29 

3.84 
3.9 

9:46 
1.9 

16:33 
3.8 

21:69 
1.3 

Tu'29 

8:44 
4.4 

10K» 
L7 

15:46 
3.7 

22:04 
LS 

F 

30 

8:34 
3.5 

956 
2.1 

1558 
3.9 

22K)4 
1.4 

M 

30 

4:30 
4.2 

10:47 
L7 

16:86 
8.8 

22:50 
1.2 

W  30 

1 

4:40 
4.6 

11:10 
L5 

16*7 
3.7 

23:0G 

L'i 

S 

31 

4:80 
8.7 

10:35 
1.9 

16:31 
8.9 

22:56 
1.3 

Th  31 

5:36 
4.9 

12:10 
1.2 

18K)0 
3.8 

285« 
LI 

1 

1 

fo 
15 
da 

1   eq 

Th 
jomj 

Th 
reno 
:42is 
Ltum 

Sy] 
uatc 

etid 
mris 
e  til 
on  (I 
3:42 
of  « 
mbo] 
•r;  N 

ies  are  placed  in  the  order  of  occ 
on  of  consecutive  heights  will  1 
ne  used  is  Cosmopolitan  Standi 
I.  m.),  all  greater  are  in  the  a 
p.  m.    The  heights,  In  feet  an( 
fundings  on  the  Admiralty  Cha 
Is  and  abbreviations  relating  to 
,  8,  moon  farthest  north  or  soutl 

;un 
Qdi 
Eird 
fter 

1  t€ 

rts 
»th 
tiol 

'enci 
cate 
,  150t 
■nooi 
'nth« 
fort 
emo 
the 

J,  wi 
whe 
^h  m 

i(p. 
).  ar< 
hisr 
•on: 
equ 

th  their  times  on  the  first  line  a 
ther  it  is  high  or  low  water, 
leridian  £.;  Oi>  is  midnight,  12i> 
m.)  and  when  diminished  by  1 
i  reckoned  from  the  Harmonic 
egion,  and  which  is  2. 8  feet  bel< 
#,  new  moon;  J),  1st  quar.;  O. 
fttor;  A,  P,  moon  in  apogee  or  p 

Ddl 

Is  I 

12  g 

TI 

3W 

ful 
eris 

heights  0 

loon:  all 
Ivc  the  t 
de  Plane 
mean  sea 
11  moon; 

n  the  second  line  of  each  dsyr 

hours  less  than  12  are  in  th« 
imes  after  noon;  for  instance, 
>,  which  is  approximately  the 
L  level. 

(£,  3d  quar.:  E,  moon  on  the 

L^ 
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I 

JANUARY. 

FEBRUARY.                           | 

MARCH. 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

1 

Day  of —1 

Time  and  Height  of  High  and 
LowWater. 

.  1 

a 

8 

E 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

S    W.  Mo. 

Th    1 

W. 

Mo. 
1 

W.  Mo. 

1 

4:30 
2.4 

10:43 
1.1 

15:55 
2.1 

22:82 
0.2 

5:20 
2.4 

11:42 
0.8 

17:16 
2.1 

23:86 
0.4 

8 

1 

4:08 
2.3 

10:30 
0.8 

16:16 
2.2 

22:38 
0.5 

1 

F      2 

5:10 
2.5 

11:26 
1.0 

16:44 
2.0 

28:11 
0.3 

£ 

M 

2 

6:00 
2.5 

12:21 
0.7 

18K» 
2.2 

•  •        ■ 

•  •        • 

m' 

2 

5:12 
2.4 

11:10 
0.6 

17:05 
2.3 

23:24 
0.5 

S      3 

5:48 
2,5 

12:10 
0.9 

17:30 
2.0 

23:55 
0.3 

Tu 

3 

0:20 
0.4 

6:40 
2.5 

13K» 
0.6 

18:59 
2.2 

Ta  3 

1 

5:35 
2.4 

11:51 
0.5 

17:55 
2.3 

•         •         • 

,S     4 

6:28 
2.5 

12:51 
0.8 

18:20 
2.1 

•  ■        • 

•  •        • 

W 

4 

1:09 
0.5 

7:25 
2.4 

13:46 
0.5 

19:50 
2.2 

W     4 

1 

0:10 
0.5 

6:14 
2.4 

12:31 
0.4 

18:43 
2.4 

E 

M     5 

0:37 
0.4 

7:10 
2.5 

13:33 
0.7 

19:15 
2.1 

D 

Th 

5 

2K)0 
0.6 

8:08 
2.4 

14:31 
0.4 

CC:47 
2.3 

Thl   5 

1 

0:66 
0.6 

6:55 
2.4 

13:15 
0.4 

19:31 
2.4 

•      Tu    6 

1:25 
0.5 

7:50 
2.5 

14:20 
0.7 

20:10 
2.1 

iF 

6 

2:54 
0.8 

8:50 
2.3 

15:20 
0.8 

21:41 
2.3 

F  i    6 

1 

1:43 
0.7 

7:37 
2.3 

14:00 
0.3 

20:28 
2.4 

3)  W     7 

2:16 
0.6 

8:35 
2.4 

15:06 
0.6 

21:06 
2.1 

S 

7 

3:50 
0.9 

9:38 
2.3 

16:14 
0.3 

22:42 
2.3 

^    S      7 

1 

2:84 

0.8 

8:20 
2.3 

14:51 
0.3 

21.-20 
2.3 

;Th    8 

8:14 
0.7 

9:22 
2.4 

15:55 
0.5 

22:10 
2.1 

N,S 

8 

4:48 
1.0 

10-.30 
2.8 

17:12 
0.2 

28:47 
2.3 

;  s    8 

1 

8:30 
1.0 

9:10 
2.2 

16:46 
0.3 

22:20 
2.3 

F      9 

4^2 
0.9 

10:10 
2.8 

16:47 
0.4 

28:10 
2.2 

M 

1 
1 

9 

5:51 
1.1 

11.-24 
2.2 

18:12 
0.2 

•  •         • 

•  •        ■ 

M     9 

1      1 

4:28 
1.0 

10:03 
2.2 

16:45 
0.3 

23:20 
2.3 

S    10 

5:15 
1.0 

11:00 
2.8 

17:41 
0.3 

■         •         ■ 
•         •         • 

P 

Tui  10 

0:51 
2.3 

6:52 
1.1 

12:23 
2.2 

19:12 
0.2 

P 

Tu  10 

1 

5:30 
1.0 

11:02 
2.2 

17:47 
0.3 

•        •        • 
■        ■        « 

S    11 

0:18 
2.3 

6:20 
1.0 

11:52 
2.2 

18:39 
0.2 

W  11 

1 

1:52 
>      2.3 

8:00 
1.1 

13:25 
2.2 

20:11 
0.2 

Iw 

1 

11 

0:20 
2.3 

6:32 
LO 

12:08 
2.2 

18:50 
0.8 

N'   M   12 

1:18 
2.3 

7:25 
1.7 

12:47 
2.2 

19:37 
0.1 

O  Th 

12 

2:47 
2.4 

8:68 
1.0 

14:26 
2.2 

21K)8 
0.2 

Th 

12 

l.*20 
2.3 

735 
1.0 

13:18 
2.2 

19:51 
0.4 

P  Tu  13 

2:16 
2.4 

8:28 
1.1 

13:47 
2.2 

20:30 
0.0 

F 

13 

3:38 
2.4 

9:50 
0.9 

15:25 
2.3 

22:00 
0.2 

O!  F 

13 

2:16 
2.2 

8:38 
0.9 

14:20 
2.2 

20:49 
0.4 

0;W   14 

1 

3:13 
2.5 

9:20 
1.0 

14:41 
2.3 

21:24 
0.0 

E    S    14 

1 

4:25 
2.4 

10:40 
0.8 

16:20 
2.3 

22:50 
0.3 

E     S 

14 

8:08 
2.3 

9:23 
0.7 

15:20 
2.8 

21:41 
0.5 

.Th  15 

4K)5 
2.5 

loas 

1.0 

15:36 
2.3 

22:17 
0.0 

S    15 

5:06 
2.4 

11:26 
0.6 

17:14 
2.8 

28:37 
0.4 

1 

15 

8:55 
2.8 

10:10 
0.6 

16:11 
2.3 

22:31 
0.5 

,  F    16 

1 

4:52 
2.5 

11:05 
0.9 

16:^1 
2.3 

23:05 
0.1 

M   16 

5:50 
2.4 

12.-09 
0.5 

18:05 
2.3 

•  ■        • 

•  •        • 

M 

16 

4:85 
2.3 

10:61 
0.5 

17:01 
2.4 

23:20 
0.6 

S    17 

5:85 
2,5 

11:53 
0.8 

17r26 
2.2 

23:52 
0.2 

Tu  17 

0:22 
0.5 

6:30 
2.4 

12:50 
0.5 

18:56 
2.3 

Tu 

17 

5:15 
2.3 

11:36 
0.4 

17:49 
2.4 

1 

*        *        •     1 

■        •        • 

E    S    18 

1 

6:20 
2.5 

12:39 
0.7 

18:20 
2.2 

■  •        ■ 

■  •        ■ 

W  18 

1 

1:10 
0.6 

7:08 
2.4 

13:35 
0.5 

19:46 
2.2 

Iw  18 

0:01 
0.6 

'^ 

12:20 
0.4 

18:34 
2.4 

jM   19 

0:40 
0.4 

6:58 
2.5 

13:22 
0.6 

19:13 
2.2 

(C 

Th,  19 

1:55 
0.8 

7:48 
2.3 

14:20 
0.4 

20:86 
2.2 

Th  19 

1 

0:48 
0.7 

6:31 
2.3 

12:58 
0.4 

19:16 
2.8  ' 

C 

Tu  20 

1 

1:25 
0.5 

7:40 
2.4 

14:10 
0.5 

20:09 
2.2 

'  F'20 

2:40 
0.9 

8:28 
2.3 

15K)5 
0.4 

21:26 
2.1 

F   20 

1:28 
0.8 

7:10 
2.2 

13:40 
0.4 

20K)1  > 
2.3 

W'21 

1 

2:13 
0.7 

8:23 
2.3 

14:56 
0.5 

21:06 
2.1 

s  :  S  .  21 

3:25 
1.0 

9:ia 
2.2 

15:52 
0.5 

22:20 
2.1 

8  s:2i 

2:12 
0.9 

7:51 
2.2 

14:26 
0.4 

20:50 
2.2 

Th  22 

8K)8 
0.9 

9:05 
2.3 

15:44 
0.5 

22:00 
2.0 

A 

S    22 

1 

4:16 
1.1 

9:56 
2.1 

16:41 
0.5 

23:10 
2.1 

A    S    22 

2:58 
1.0 

8:34 
2.1 

15:10 
0.5 

21:36 
2.2 

F    23 

1 

4:00 
1.0 

9:47 
2.2 

16:34 
0.5 

23K)0 
2.0 

M 

23 

5:11 
1.2 

10:45 
2.1 

17:34 
0.5 

•         ■         ■ 

M   23 

3:46 
1.0 

9:20 
2.1 

15:58 
0.5 

22:28 
2.2 

S    24 

4:51 
1.1 

10:30 
2.2 

17:23 
0.5 

28:57 
2.0 

Tu 

24 

0:06 
2.1 

6:10 
1.2 

11:40 
2.0 

18:28 
0.5 

Tu  24 

4:40 
1.1 

10:20 
2.0 

16:51 
0.6 

23:20 
2.1 

s 

S  125 

5:48 
1.2 

11:20 
2.1 

18:15 
0.4 

•         ■         • 
s          a          • 

W 

26 

1K)1 
2.1 

7:14 
1.2 

12:38 
2.0 

19:20 
0.5 

W  25 

6:42 
1.1 

11:15 
2.0 

17:48 
0.6 

•        ■        • 
■        •        1 

A 

M   26 

1 

0:51 
2.0 

6:46 
1.2 

12:10 
2.0 

19:06 
0.4 

Th 

26 

1:52 
2.2 

8:10 
1.1 

13:36 
2.0 

20:13 
0.5 

Th 

26 

0:16 
2.1 

6:36 
LO 

12:20 
2.0 

18:46 
0.6 

Tu  27 

1:45 
2.0 

7:46 
1.2 

13:00 
2.0 

19:54 
0.4 

• 

F 

27 

2:41 
2.2 

9:01 
1.0 

14:31 
2.0 

21:03 
0.5 

F 

27 

1:08 
2.2 

7:82 
0.9 

13:20 
2.0 

19:46 
0.6 

W  28 

2:34 
2.2 

8:41 
1.2 

13:56 
2.0 

20:40 
0.3 

S 

28 

3:26 
2.3 

9:48 
0.9 

15:25 
2.1 

21:50 
0.5 

E  1  S  i  28 

1      1 

2:01 
2.2 

8:23 
0.8 

14:20 
2.1 

20:39 
0.6 

• 

Th 

29 

• 

3:20 
2.3 

9:31 
1.1 

14:47 
2.0 

21:26 
0.3 

• 

S 

29 

2:54 
2.2 

9:10 
0.7 

15:15 
2.2 

21:32 
0.6 

F 

30 

4:01 
2.3 

10:20 
1.0 

15:38 
2.1 

22:10 
0.3 

M 

30 

3;38 
2.8 

9:54 
0.6 

16K)6 
2.3 

22:23 
0.6 

1 
1 

S 

31 

4:41 
2.4 

11:03 
0.9 

16:27 
2.1 

22:53 
0.3 

Tu 

31 

4:20 
2.3 

10:38 
0.4 

16:52 
2.5 

23:10 
0.6 
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APRIL. 


c  Day  of— 

8' 

5S    W.  Mo 


W 

I 
ITh 

I  F 

Nl  S 


3) 
p 


S 

M 
Tu 


1 
2 
3 
4 
5 
6 
7 


Time  and  Heif  ht  of  High  and 
Low  Water. 


;W!   8 
Th    9 
10 

S  111 


s 

A 


s 

M 
Tu 
W 
Th 
F 
S 

s 


12 
13 
14 
15 
16 
17 
18 
19 


MI20 
Tu  21 


W 


22 


Th  23 


E;  f 


24 
25 


S  26 
M  27 
Tu  28 

W  29 

1 

Th  30 


5:01 
2.8 

5:41 
2.3 

0:U 
0.7 

1:32 
0.8 

2:21 
0.9 

3:16 
0.9 

4:11 
1.0 

5.09 
1.0 

6K)8 
0.9 

0:45 
2.2 

1:43 
2.2 

2:80 
2.2 

3:12 
2.2 

8:55 
2.2 

4:86 
2.2 

5:14 
2.2 

0.*21 
0.9 

1:02 
0.9 

1:60 
1.0 

2:32 
LO 

8:20 
1.0 

4:12 
1.0 

5:06 
0.9 

6:02 
0.8 

0:26 
2.2 

1:22 
2.2 

2:10 
2.2 

2:56 
2.2 

3:40 
2.2 

4:25 
2.3 


17:20 
0.3 

12:04 
0  2 

6:28 
2.3 

7:06 
2.3 

7:55 
2.2 

8:47 
2.2 

9:46 
2.1 

10:50 
2.1 

11:58 
2.1 

7:05 
0.8 

7:59 
0.7 

8:49 
0.6 

9:36 
0.5 

10:20 
0.4 

11:01 
0.3 

11:43 
0.8 

5:52 
2.2 

6:84 
2.1 

7:18 
2.1 

8:03 
2.0 

8:54 
2.0 

9:51 
2.0 

10:35 
2.0 

11:58 
2.0 

6:56 
0.7 

7:48 
0.7 

8:36 
0.5 

9:20 
0.3 

10:08 
0.2 

10:51 
0.1 


11:37 
2.5 

18:26 
2.5 

12:48 
0.2 

13:35 
0.2 

14:26 
0.2 

15:20 
0.3 

16:20 
0.4 

17:22 
0.5 

18:26 
0.6 

13:05 
2.1 

14:08 
2.2 

15KK2 
2.3 

15:51 
2.4 

16:40 
2.4 

17:25 
2.4 

18.-08 
2.4 

12:23 
0.3 

13K)1 
0.3 

13:44 
0.4 

14:29 
0.5 

15:20 
0.5 

16:10 
0.6 

17:13 
0.7 

18:13 
0.7 

13:01 
2.1 

14K)1 
2.2 

14:51 
2.3 

15:42 
2.5 

16:34 
2.6 

17:25 
2.6 


23:56 
0.7 


19:15 
2.5 

20K)8 
2.5 

21K)0 
2.5 

21:54 
2.4 

22:50 
2.8 

23:47 
2.2 


19:29 
0.6 

20:29 
0.7 

2121 
0.7 

22:12 
0.7 

22:59 
0.8 

28:41 
0.8 


18:50 
2.4 

19:82 
2.4 

20:14 
2.4 

21K)1 
2.3 

21:48 
2.3 

22:40 
2.2 

23:81 
2.2 


19:13 
0.8 

20:15 
0.7 

21:06 
0.7 

22:03 
0.8 

22:54 
0.8 

28:43 
0.8 


MAY. 


c 

8 

s 

N 

P 


S 


E 


N 

P 


Day of— 


W.  Mo. 


F 

s 

M 


1 
2 
3 

4 


Tu    5 
W     6 


Th 
F 

S 

s 

C  M 

Tu 

W 

Th 

F 

S 

s 

M 


7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 


Time  and  Height  of  High  and 
Low  water. 


Tu  19 
W  20 
Th  21 


F 

S 

s 

M 

Tu 

W 

Th 

F 

S 


22 
23 
24 
25 
26 
27 
28 
29 

30 


S    31 


5:09 
2.2 

0:29 
0.8 

1:20 
0.9 

2:09 
0.9 

2:58 
0.9 

3:51 
0.9 

4:45 
0.8 

5:41 
0.7 

0:10 
2.2 

0:58 
2.1 

1:45 
2.1 

2:80 
2.1 

3:11 
2.1 

3:55 
2.1 

4:86 
2.1 

0:00 
1.0 

0:41 
1.0 

1:25 
LO 

2K)8 
0.9 

2:55 
0.9 

3:45 
0.8 

4:36 
0.8 

5:30 
0.6 

6:23 
0.6 

0:88 
2.2 

1:27 
2.2 

2:20 
2.2 

3:08 
2.2 

3:54 
2.2 

4:41 
2.2 

0:14 
0.9 


11:40 
0.1 

5:55 
2.2 

6:43 
2.2 

7:85 
2.2 

8:80 
2.1 

9:81 
2.1 

10:88 
2.0 

11:48 
2.1 

6:86 
0.6 

7:80 
0.5 

8:20 
0.4 

9.-06 
0.3 

9:50 
0.3 

10:80 
0.2 

11:10 
0.2 

5:20 
2.1 

6:00 
2.1 

6:48 
2.0 

7:88 
2.0 

8:32 
2.0 

9:30 
2.0 

10:30 
2.0 

11:86 
2.1 

12:38 
2.2 

7:14 
0.4 

8:03 
0.3 

8:41 
0.2 

9:40 
0.1 

10:28 
0.0 

11:16 
0.0 

5:32 
2.2 


18:10 
2.6 

12:24 
0.1 

13:11 
0.1 

14:01 
0.2 

14:57 
0.3 

15:55 
0.5 

16:57 
0.6 

18H)0 
0.7 

12:52 
2.1 

18:50 
2.2 

14:46 
2.8 

15:36 
2.3 

16.-21 
2.4 

17:02 
2.4 

17:44 
2.4 

11:50 
0.2 

12:30 
0.3 

13:10 
0.4 

18:56 
0.5 

14:42 
0.5 

15:40 
0.7 

16:46 
0.8 

17:43 
0.8 

18:50 
0.9 

13:35 
2.8 

14:31 
2.4 

15:28 
2.5 

16:20 
2.6 

17:07 
2.7 

17:56 
2.7 

12:02 
0.0 


19K)0 
2.6 

19:48 
2.6 

20:38 
2.5 

21:29 
2.4 

22:20 
2.3 

23:12 
2.2 


19:08 
0.8 

20:08 
0.9 

21K)1 
1.0 

21:48 
1.0 

22:32 
1.0 

28:18 
1.0 


18:23 
2.5 

19:05 
2.4 

19:46 
2.4 

20:30 
2.4 

21:13 
2.4 

22KW 
2.8 

22:56 
2.8 

23:48 
2.2 


19:50 
0.9 

20:46 
0.9 

21:41 
0.9 

22:36 
0.9 

23:02 
0.9 


18:42 
2.7 


JUNE. 


a 

8 


D 


E 


o 


i 


N 

P 


Dayof— 


W.  'Mo. 


Time  and  Height  of  High  and 
Low  Water. 


M 

Tu 
W 


1 
2 
3 


Th;   4 
F     5 


S 


6 

7 
8 


M 

Tu    9 
W   10 
s  Th  11 
F   12 
S    13, 
S    14 , 
M   15 1 
Tu  16 


W 

Th 
F 

S 
8 


17 
18 
19 
20 
21 


Mi  22 
Tu  23 
W  24 
Th25 


F 

S 

8 


26 
27 

28 


M   29 
Tu  30 


1K)1 
0.9 

1:53 
0.8 

2:40 
0.8 

3:81 
0.7 

4:28 
0.6 

5:18 
0.6 

6:10 
0.5 

0:16 
2.2 

1:00 
2.1 

1:50 
2.1 

2:83 
2.1 

3:20 
2.1 

4:05 
2.0 

4:48 
2.1 

0.20 
1.0 

1:00 
0.9 

1:48 
0.9 

2:81 
0.8 

3:16 
0.7 

4K)6 
0.6 

4:55 
0.5 

5-.38 
0.4 

OKX) 
2.8 

0:50 
2.2 

1:41 
2.2 

2:35 
2.2 

3.-29 
2.2 

4:25 
2.2 

5:20 
2.2 

0:41 
0.8 


6:24 
2.2 

7:20 
2.2 

8:20 
2.1 

9:20 
2.1 

10:26 
2.1 

11:82 
2.1 

12:86 
2.1 

7K» 
0.4 

7:49 
0.8 

8:36 
0.3 

9:20 
0.2 

10:00 
0.2 

10:41 
0.2 

11.20 
0.3 

5:34 
2.0 

6:22 
2.0 

7:16 
2.0 

8:10 
2.0 

9:08 
2.0 

10:09 
2.0 

11:11 
2.1 

12:10 
2.2 

6:41 
0.3 

7:85 
0.2 

8:26 
0.1 

9:16 
0.0 

10:08 
0.0 

10:53 
0.0 

11:48 
0.1 

6:11 
2.2 


12:54 
0.1 

13:45 
0.8 

14:36 
0.4 

15:32 
0.6 

16:35 
0.8 

17-.38 
0.9 

18:38 
1.0 

18:34 
2,2 

14:26 
2.2 

15:15 
2.3 

15:59 
2.3 

16:40 
2.4 

17:20 
2.4 

18K)0 
2.5 

12K)1 
0.3 

12:42 
0.3 

1S.-26 
0.4 

14:20 
0.6 

15:10 
0.7 

16:11 
0.8 

17:14 
0.9 

18:16 
1.0 

18:11 
2.3 

14:11 
2.4 

lb:06 
2,5 

16K)0 
2.6 

16:49 
2.6 

17:36 
2.6 

18:24 
2.6 

12:37 
0.2 


1959 
i7 

20:15 

15 

•21*0 
2-4 

21:48 
2.3 

22:41 

23r.^ 

O  '1 


19-^ 
1.1 

20:29 
1.1 

21.-30 
1.1 

22:0t. 
1.1 

22:53 

1.1 

2S'J^ 

1.1 


18:39 
2.5 

19K:iS 
•2.5 

193$ 

2.5 

20:41 
2.4 

21:31 
2.4 

•22:20 
2.S 

23:10 
2.S 


19i» 
1.0 

20r» 
1.0 

•21:1^ 

1.0 

22:10 
1.0 

23.^ 

1.0 

28:51 
0.9 


19:05 
2.5 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day : 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Cosmopolitan  Standard,  150th  meridian  £.;  O''  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  In  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instanctf 
15:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the 
datiun  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  1.4  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  ^.  Ist  quar.;  Q,  full  moon;  (^,  8d  quar.;  JB,  moon  on  the 
equator;  N,  8,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 

X 

AUGCST. 

_ 

SEPTEMBER 

-| 

Time.n 

IHelKhlolHlKhand 

Day  of— 

Tlmennd  Height  of  HI 
Low  Water, 

20:42 
2.3 

B  Day 01- 

Time  and  Beig 
832       9:58 

i^"-l 

W.  'Mo. 

S      1 

3 

Tu    1 

K   w!    1 

'i!^ 

2,2        0.3 

2.5 

0.5       *2" 

6.8 

15:68 

""-! 

:  Th  2 

2:15 

8M     UM 

20«l 

»      2 

3:20       9:40 

1S:8R 

^2^ 

W     2 

JSl 

10:50 

18:62 

22:26; 

F      3 

3-06 

9M     15:18 

21-20 

M     3 

4:10      10:3« 

18:81 

22:10 

^ 

Th     R 

S:16 

11:44 

17:52 

J^! 

0.8 

2.1        0.7 

■is 

S      4 

S:5t 

Tu    4 

F       4 

1B:M 

2.3 

0.4       io 

2,1 

S      5 

a 

11:10      17fl5 

22:48 

w|, 

5:53      12:30 

isas 

23:50 

oso 

'0^ 

13:29 

"i^ 

M     6 

*0°4 

^%'i    '*i°i 

^2^ 

Thje 

^     13:28 

19:28 

i 

'2^ 

7i8 

"22 

20:« 

,Tu    7 

8:28 

18:08      19:00 

* 

pU 

2.0         0.4 

4i 

20^ 

0 

; 

2.0 

6.5 

■Li 

6,8 

m;av    8 

2.1 

's  "S 

"S 

■^ 

S|. 

1:38       Ri'i^ 
1.0        0.4 

"2^ 

'i.i 

^■ 

T 

°i!S 

'o^s 

^** 

22« 

Tl.    3 

i'l 

"ot    "il 

^\^ 

8  :    9 

^2^^       *0t 

15:30 

21:.W 

■\ 

't2 

10:16 

IBflO 

22:45 

G    F    10 

2«1 

»M     1530 

21:38 

M  10 

'T» 

22:41 

1 

4:« 

11*1 

17:W 

2336 

!a|s   11 

2.0 

0.3        2.3 

22:25 
1.1 

Tull 

4:10      10^5 

IJflO 

2Sao 

1 

5:84 

11:48 

17:48 

S    12 

»:3fl 

10:15      18:51 

23:11 

E  w;12 

4Ji8      11:20 

1738 

0*6 

S;20 

123S 

18:28 

2.1        0.4 

1     |^'^3 

2.0 

,.»  ,,„ 

28:52 

Th 

13 

Tt      "fi 

6.5 

it 

1 

0:60 

2.4 

13:20 
0.7 

2.3 

■      TuiH 

B:l* 

"oi  "2^8 

F 

14 

OM       6:38 

"o*B 

19*0 

€ 

1:34 

7:58 

'Vs 

19A2 

1     .w!l6 

?I 

8«J      12:20 

2.5 

S 

15 

6,6        2.3 

13-.S8 

19:42 

N 

1 

1:23 

2.4 

"& 

4^ 

E  Th  18 

8-.66      13« 

19:1« 

ir 

K 

16 

2.1        0.5 

6.7 

2.3 

2.4 

1.0 

2.2 

F    17 

IK» 

1M      18:54 

20:13 

|m 

17 

2:58       0:16 

15:21 

"213 

1 

4:12 

10:60 

17*0 

22:86 

:>  18 

2:42 
0.5 

8:44      14«l 

20:,W 

JT« 

18 

0.8        2,3 

18:18 

12*1 

1 

■0" 

"2^ 

18:05 

-S 

S     19 

S-30 

'a*?    ^*o1 

4i 

n!w 

19 

"s    "2)3 

1730 

2.2 

P 

Tt 

•*«■ 

19*6 

M   20 

4rJ5 
0.* 

10:40      18:46 

^^3 

Th  20 

5:40      12aO 

18:28 

23AS 

2.2 

'6^ 

13:46 

20*0 

Tu31 

*o" 

4;  "i'l 

2334 

F    21 

Ti  "Si 

19:80 
1,0 

f 

1:53 
2.2 

'0^ 

2.8 

0  7 

>■   W   22 

8:10 

12:45      1*50 

p 

S     22 

0:58       7:45 

"i's 

20« 

il 

2:63 

'6^^ 

1537 

"0" 

!      Th23 

2.2 

S  4: 

19A1 

• 

2,2        6.2 

15:08 
2-4 

2iai 

%*l 

6.5 

18:10 

"^tf, 

|;F24 

2.2 

0.1      2.4 

20:51 

M   24 
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0  7 
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10-A9 

"2^ 

^ol 

S  ,23 

2:13 

OflO      15:38 
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E 

Tu25 

T.     'T. 

18:48 

23:00 

*l1 

11:43 

1731 
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1   iSJas 

i.t 

0.0        i.b 

32:40 

W  26 

If      'o'J 

17:28 
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«:ll 

12:29 

18*9 

1      M   27 

4KJ7 
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2.5 
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"2^ 
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"1*0 
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Th,30 

■a 

««1      1S:0» 

5 

8    30 

1'^       «-'^ 

T» 

^ 

0™ 

9:20 

1S:SI 

21*5 

5    fIsi 

2.2        0.8 
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2:4-2       0:06 
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OCTOBER. 

NOVEMBER. 

of— 

DECEMBER. 

1   • 

Day of— 

Time  and  Heiffhtof  High  and 
Low  Water. 

• 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

1 

Day 

Time  and  Height  of  Hie 
Low  Water. 

;hand 

W. 

Mo. 

W. 

Mo, 
1 

W.  Mo. 
Tu    1 

A  Th 

1 

1 

3:39 
0.5 

10:06 
2.2 

16:22 
1.0 

22:00 
2.0 

4:46 
0.7 

11:08 
2.2 

17:43 
0.8 

28:40 
2.0 

5r20 
0.8 

11:21 
2.1 

18:00 
0.7 

■       •       • 
•       •       • 

F 

2 

4:32 
0.6 

11:00 
2,2 

17:20 
1.0 

23:00 
2.0 

EM 

1 

2 

5:49 
0.8 

12.-05 
2.1 

18:36 
0.7 

■        •        ■ 
•        •        • 

W     2 

0:18 
2.2 

6.-22 
0.8 

12:11 
2.1 

18:51 
0.6 

S 

3 

6:27 
0.6 

11:50 
2.2 

18:15 
1.0 

«        ■        • 
•        •        • 

!Tu'    3 

0:43 
2.1 

6:64 
0.8 

12:56 
2.1 

19:27 
0.7 

Th    3 

1:14 
2.2 

7:22 
0.8 

1SK>1 
2.1 

19:41 

0.5 

s 

4 

0:00 
2.0 

6:25 
0.7 

12:45 
2.2 

19:11 
0,9 

W 

4 

1:43 
2.2 

7:64 
0.7 

18:45 
2.1 

20:12 
0.5 

Fl   4 

2:10 
2.3 

8:20 
0.8 

13:50 
2.2 

0.3 

£ 

M 

5 

1:02 
2.0 

7:22 
0,7 

13:40 
2.2 

20:02 
0.8 

o 

Th 

5 

2:81 
2.3 

8:46 
0.7 

14:30 
2.2 

20:59 
0.4 

O 

S     5 

3:04 
2.4 

9:16 
0.8 

14:40 
2.2 

21  an 
0.2 

Tu 

6 

2.-00 
2.1 

8:18 
0.7 

14:30 
2.2 

20:48 
0.7 

F 

6 

3:22 
2.4 

9:41 
0.7 

15:15 
2.2 

21:44 
0.3 

N 

S:   6 

3:56 
2.5 

10:09 
0.8 

1538 
2.2 

22*5 
0.2 

o 

W 

7 

2:65 
2.2 

9:10 
0.7 

15:11 
2.2 

21:30 
0.6 

S      7 

1 

4:11 
2.5 

10:30 
0.7 

15:59 
2.2 

22:26 
0.2 

P 

M     7 

4:45 
2.6 

11:00 
O.H 

16:18 
2.2 

0.1 

Th 

8 

3:44 
2.3 

10:00 
0.6 

15:52 
2.2 

22:14 
0.4 

s 

8 

5:00 
2.5 

11:20 
0.7 

16:43 
2.3 

23:11 
0.2 

Tu    8 

5:32 
2,5 

11:50 
0.8 

17:06 
2.3 

28:38 

0.1 

F 

9 

4:26 
2.4 

10:46 
0.6 

16:35 
2.8 

22:54 
0.3 

N'   M     9 

1 

6:48 
2.5 

12:06 
0.8 

17:29 
2.3 

23:58 
0.1 

W     9 

6:20 
2.6 

12:88 
0.8 

17:59 
2.3 

•  -       • 

•  •       • 

S 

10 

6:15 
2.5 

11:33 
0.7 

17:14 
2.3 

23:38 
0.2 

P  Tu  10 

1 

6:36 
2.6 

12:53 
0.8 

18:16 
2.3 

•  •         • 

•  •         ■ 

Th  10 

0:26 
0.2 

7:04 
2.5 

18:27 
0.7 

1S1.V2 
13 

s 

11 

6:01 
2.5 

12:20 
0.7 

17:55 
2.8 

•  •        • 

•  •         • 

will 

1 

0:45 
0.1 

7:23 
2.5 

18:43 
0.9 

19:06 
2.3 

c 

F'll 

1:20 
0.3 

7:50 
2.4 

14:14 
0.7 

19:51 
2.3 

N 

M 

12 

0:20 
0.2 

6:50 
2.5 

18:06 
0.8 

18:40 
2.3 

<c 

Th 

12 

1.35 
0.2 

8:11 
2.4 

14:32 
0.9 

20:03 
2.2 

E 

S    12 

2:10 
0.4 

8:34 
2.3 

15:03 
0.7 

20:50 

2.3 

Tu 

13 

0.2 

7:40 
2.5 

14:00 
0.9 

19:30 
2.3 

F 

13 

2:29 
0.3 

9:01 
2.3 

15:24 
0.9 

21:05 
2.2 

1  S    13 

1 

3:04 
0.6 

9:20 
2,2 

15:55 
0.7 

21:.Vi 

2.2 

(C 

W 

14 

1:56 
0.2 

8:80 
2.6 

14:48 
0.9 

20:20 
2.2 

S    14 

3:27 
0.4 

9:51 
2.2 

16:20 
0.8 

22:10 
2.2 

M   14 

4K)6 
0.7 

10:13 
2.1 

16:50 
0.6 

23:(^ 

2.2 

Th 

15 

2:50 
0.8 

9:25 
2,4 

15:43 
1.0 

21:06 
2.2 

E     g    15 

4:25 
0.6 

10:42 
2.2 

17:15 
0.8 

23:20 
2.2 

Tu  15 

6:10 
0.8 

11K)1 
2.1 

17:44 
0.5 

•        •       ■ 

F 

16 

3:48 
0.4 

10:20 
2.3 

16:40 
0.9 

22:20 
2.1 

M 

16 

5:31 
0.7 

11:41 
2.1 

18:10 
0.7 

«        •        • 

W  16 

0:10 
2.2 

6:10 
0.8 

11:50 
2.0 

18:36 
0.5 

p 

S 

17 

4:51 
0.5 

11:16 
2.2 

17:38 
0.9 

28:30 
2.1 

Tu  17 

1 

0:27 
2.2 

6:41 
0.7 

12:30 
2.1 

19:05 
0.6 

Th  17 

1:10 
2.2 

7:10 
1.0 

12:38 
'2.0 

QA 

s 

18 

5:55 
0.5 

12:15 
2.2 

18:35 
0.8 

•  •        • 

•  ■        « 

W   18 

1 

1:27 
2.2 

7:42 
0.8 

18:20 
2.1 

19:57 
0.6 

F 

18 

2:07 
2.3 

8:08 
1,0 

13:26 
2.0 

20:1* 

a4 

E 

M 

19 

0:38 
2.2 

7:00 
0.6 

13:11 
2.2 

19:30 
0.7 

• 

Th  19 

1 

2:25 
2.3 

8:38 
0.8 

14:06 
2.1 

20:44 
0.4 

? 

S    19 

8K)0 
2.3 

9:00 
1.0 

14:11 
2.0 

21*4 

0.4 

Tu 

20 

1:44 
2.2 

8:01 
0.6 

14:00 
2.2 

20:23 
0.6 

FI20 

1 

3:18 
2.8 

9:26 
0.9 

14:51 
2.2 

21.30 
0.4 

S    20 

8:41 
2.3 

9:49 
1.0 

15:00 
2.1 

21:49 

0.4 

• 

W 

21 

2:38 
2.3 

9:00 
0.7 

14:48 
2.2 

21:11 
0.4 

S    21 

4:04 
2.8 

10:16 
0.9 

15:36 
2.2 

22:11 
0.3 

m;2i 

4:25 
2.8 

10:39 
0.9 

15:46 
2.1 

22:25 
0.4 

Th 

22 

3:31 
2.4 

9:51 
0.7 

15:30 
2.2 

21:58 
0.3 

s 

S    22 

4:50 
2.3 

11:00 
0.9 

16:16 
2.2 

22:55 
0.3 

Tu  22 

1 

6:05 
2.4 

11:19 
0.9 

ISJSO 
2.1 

0.4 

F 

23 

4:20 
2.4 

10:38 
0.8 

16:10 
2.2 

22:40 
0.3 

M 

23 

6:28 
2.8 

11:41 
0.9 

16:59 
2.2 

23:34 
0.8 

A 

w 

23 

6:42 
2.4 

12K» 
0.8 

17:20 
2.1 

23:47 
0.5 

S 

24 

5:07 
2.4 

11:21 
0.8 

16:51 
2.2 

28:25 
0.2 

Tu24 

6KXS 
2.3 

12:24 
0.9 

17:42 
2.2 

•  *         • 

•  ■         • 

Th  24 

6:20 
2.4 

12:44 
0.8 

18K)6 
2.1 

m              •             • 

S 

s 

25 

5:51 
2.4 

12:05 
0.9 

17:31 
2.2 

•  •         ■ 

•  •         • 

W 

25 

0:13 
0.3 

6:48 
2.3 

13K)8 
0.9 

18:29 
2.2 

F 

25 

0:27 
0.5 

7M 
2.4 

13:26 
0.7 

2.1 

M 

26 

0:05 
0.2 

6:33 
2.4 

12:48 
0.9 

18:13 
2.2 

A 

Th  26 

0:64 
0.4 

7:28 
2.3 

13:M 
0.9 

19:20 
2.1 

S 

26 

1:10 
0.6 

7:89 
2.8 

1403 

a7 

19-iiO 
2.2 

Tu 

27 

0:41 
0.3 

7:15 
2.4 

13:81 
0.9 

18:58 
2.2 

3) 

F 

27 

1:38 
0.5 

8:10 
2.2 

14:40 
0.9 

20:14 
2.1 

E 

D 

8 

27 

1:57 
0.7 

8:20 
2.2 

14:54 

0.6 

aO:4C' 
2.2 

D 

W 

28 

1:26 
0.4 

7:57 
2.3 

14:16 
1.0 

19:45 
2.1 

8 

28 

2:28 
0.5 

8:52 
2.2 

15:25 
0.9 

21:10 
2.1 

Mi28 

2:48 
0.7 

9:08 
2.2 

15:41 
0.6 

21.40 

A 

Th 

29 

2:11 
0.5 

8:41 
2.3 

15:06 
1.0 

20:38 
2.0 

£ 

H 

29 

3:16 
0.6 

9:39 
2.2 

16:16 
0.8 

22:10 
2.1 

Tu  29 

3:46 
0.8 

9:55 
2.1 

16:30 
0.6 

22:46 
2.2 

F 

30 

2:58 
0.6 

9:29 
2.2 

15:56 
0.9 

21.-36 
2.0 

« 

M 

30 

4:14 
0.8 

10:32 
2.1 

17:12 
0.8 

23:14 
2.1 

W  30 

1 

4:44 
0.9 

10:40 
2,1 

17:21 
0.5 

23:46 

2.3 

S 

31 

8:51 
06 

10:16 
2  2 

16:48 
0.9 

22:35 

Th 

31 

5:48 
1.0 

11:31 
2.1 

18:20 
0.4 

•        •        • 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Cosmopolitan  Standard,  150th  meridian  E.;  0>>  is  midnight,  12t>  is  noon;  all  hours  less  than  12  i^^  In  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance. 
15:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  arc  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the 
datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  1.4  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }).  Ist  quar.;  0>  full  moon;  ([,  3d  quar.;  £,  moon  on  thf 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 

FEBRUARY. 

MARCH. 

1 

d 
8 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

1 

2 

Day  of— 

Time  and  Height  of  High  and 
Irow  Water. 

• 

a 

8 
2 

Day  of— 

1 
Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 
Th     1 

W. 

ft 

Mo. 
1 

W. 

8 

Mo. 
1 

5:47 

12:17     18:18 

28:58 

E 

0:03 

6.D9 

12:28 

18:88 

£ 

5:42 

11*5 

18.-00 

28:58 

8.3 

1.4        6.5 

2.5 

2.0 

8.8 

1.1 

7.4 

8.2 

1.2 

7.8 

1.6 

, 

F 

2 

6:00 

12:28     18:28 

•        •        • 

M 

2 

0:24 

6:28 

12:44 

18:60 

M 

2 

6:02 

12:07 

18:18 

•        •        • 

8.4 

1.3        6.6 

•        ■        ■ 

1.8 

8.2 

1.1 

7.8 

8.1 

1.2 

8.1 

■        •        • 

s 

3 

0:17 

6:15     12:42 

18:42 

Tu 

3 

0:48 

6:50 

18KM 

19:16 

Tu 

3 

0:17 

6:20 

12:24 

18:27 

2.8 

8.8        1.8 

6.8 

1.5 

7.9 

1.2 

8.0 

1.3 

8.0 

1.2 

8.4 

s 

4 

0:82 

6:84     12:57 

19Kr7 

W 

4 

1:18 

7:17 

18.-25 

19:48 

Wi   4 

0:46 

6:38 

12:38 

18:47 

2.2 

8.2        1.3 

7.0 

1.8 

7.6 

1.5 

7.9 

1 

1.3 

7.8 

1.2 

8.6 

E 

M-    5 

0:57 

7KK     18:23 

19:88 

}) 

Th 

5 

.     1:60 

7:44 

18:54 

20:19 

Th    5 

1K)2 

7i)0 

13:00 

19:14 

2.2 

7.9        1.4 

7.2 

2.1 

7.0 

1.8 

7.6 

1.4 

7.4 

1.3 

8.5 

Tu    fi 

1:80 

7:86      18:58 

20:12 

F 

6 

2:20 

8:10 

14:14 

21:00 

F  ,    6 

1:29 

7:28 

lZt22 

19:45 

2.4 

7.8        1.8 

7.1 

^ 

2.8 

6.1 

2.4 

7.0 

1.8 

6.9 

1.7 

8.1 

D 

W 

7 

2K)7 

8:10     14:24 

21HX) 

s 

7 

8.-06 

8:84 

14:82 

22:07 

^ 

S  i    7 

2K)1 

7:47 

13:44 

20:18 

2.8 

6.6        2.4 

6.7 

^^ 

• 

3.7 

5.2 

8.1 

6.8 

2.4 

6.2 

2.2 

7.4 

Th    8 

2:47 

8:47     14:55 

22KB 

N 

§ 

8 

4:16 

11:00 

15:14 

■        •        • 

s 

8 

2:87 

8H>4 

13:58 

20:57 

1 

3.4 

5.8        3.0 

.6.8 

4.5 

5.0 

8.9 

■        ■        • 

3.8 

5.4 

2.9 

6.5 

F  '    9 

8:49 

9:58      15:28 

23:86 

M 

9 

0:81 

10K)8 

16:48 

21:24 

M 

9 

8:22 

8:27 

14:07 

21:23 

1 
1 

4.4 

4.7         3.7 

6.1 

5.8 

3.3 

4.8 

4.5 

4.4 

4.7 

3.8 

5.6 

S    10 

8:58 

12:40      16:82 

•        •        * 

P 

Tu 

10 

8:14 

10:82 

17:18 

22:14 

P 

Tu 

10 

10:05 

16:42 

21:42 

•         •         • 

4.2 

4.6        4.4 

•        •        • 

6.5 

2.4 

5.4 

3.5 

4.6 

6.0 

4.6 

•         •         ■ 

S  1 11 

1:82 

9:58     16.-06 

21:18 

W 

11 

4:16 

10:57 

17:23 

22:60 

W 

11 

8:24 

10:18 

16:56 

22:11 

1 

6.3 

8.1        4.7 

4.2 

7.4 

1.8 

6.2 

2.8 

6.1 

2.7 

5.8 

3.6 

N 

M   12 

8K)0 

10'^      16:48 

22.-07 

O 

Th 

12 

4:66 

11.-27 

17:40 

23:19 

Th 

12 

4:14 

10:42 

17:02 

22:43 

7.0 

2.8        5.8 

8.4 

8.0 

1.3 

6.7 

•2.3 

7.0 

2.0 

6.6 

2.6 

P 

Tu 

13 

4:07 

11K)4     17:22 

22:48 

F 

13 

5:20 

11:47 

17:56 

23:43 

o 

F 

-[R 

4:46 

11K)5 

17:17 

28:13 

o 

7.7 

1.7        5.9 

2.9 

8.2 

1.2 

7.1 

2.0 

^*^ 

1 

7.5 

1.5 

7.3 

1.9 

W 

14 

4:46 

11:80     17:45 

28:18 

E 

s 

14 

5:47 

12.-04 

18:14 

■        ■        • 

E 

S    14 

5:12 

11:27 

17:88 

28:36 

8.2 

1.4        6.2 

2.5 

^n/ 

8.8 

1.1 

7.4 

•        •        • 

8.8 

1.4 

7.7 

1.6 

Th 

16 

5:15 

11:58     18:05 

28:89 

8  ii5 

0:08 

6K)6 

12:19 

18:28 

S  il5 

5:86 

11:43 

17:49 

28:55 

^"  ^m 

8.4 

1.2        6.5 

2.8 

^^ 

1.8 

8.2 

1.2 

7.7 

^^    1   *^^ 

8.0 

1.3 

8.1 

1.4 

F 

16 

5:43 

12:18     18.'28 

•        •        • 

M 

16 

0:22 

6:27 

12:34 

18:42 

Mllfi 

5:56 

11:56 

18:05 

•        •        p 

8.5 

1.2        6.7 

•        •        ■ 

1.8 

8.0 

1.2 

8.0 

7.9 

1.3 

8.3 

•        •        • 

1 

s 

17 

0:02 

6K«     12:85 

18:42 

Tu 

17 

0:45 

6:46 

12:50 

19K)2 

Tu 

17 

0:12 

6:11 

12K)8 

18:16 

\ 

2.2 

8.4        1.2 

7.0 

1 

1.7 

7.9 

1.2 

8.2 

1.3 

7.7 

1.8 

8.4 

£ 

s 

18 

0:25 

6:82     12:57 

19:02 

W   18 

1.-08 

7M 

18:09 

19:28 

W 1 18 

0:80 

6:80 

12:25 

18:33 

1 

2.1 

8.2        1.3 

7.2 

1 

1.8 

7.6 

1.3 

8.1 

1 

1.4 

7.4 

1.2 

8.6 

[ 

M;19 

0:54 

6:57     18:16 

19:28 

a 

Th  19 

1:88 

7:28 

13:32 

20K)0 

Th  10 

0:52 

6:45 

12:42 

19K)2 

1 

1 

2.1 

7.8    .    1.4 

7.4 

1 

2.1 

7.1 

1.6 

7.8 

1.5 

7.3 

1.3 

8.6 

I(C 

Tu'20 

1:22 

7:28      18:88 

20K)0 

F    20 

2K)8 

7:54 

18:58 

20:88 

F 

20 

1:14 

7.<y7 

13:07 

19:26 

2.8 

7.4        1.7 

7.4 

2.6 

6.4 

2.1 

7.8 

1 

1.7 

7.0 

1.5 

8.3 

W 

21 

1:55 

7:58     14.-02 

20:89 

s 

S    21 

2:80 

8:18 

14:20 

21:28 

S 

S    21 

1:41 

7:32 

13:29 

19:58 

2.7 

6.8        2.1 

7.0 

3.8 

5.5 

2.7 

6.5 

(L 

2.1 

6.6 

1.9 

7.7 

Th'22 

2:29 

8:22     14:80 

21:28 

A 

S    22 

3:25 

8:82 

14:31 

23:12 

A 

s 

22 

2:14 

8H)0 

18:55 

20:38 

3.3 

6.0        2.4 

6.6 

4.4 

4.7 

8.7 

5.8 

2.7 

5.8 

2.6 

6.9 

F 

23 

8:18 

8:58      15:00 

22:44 

M   23 

9:40 

14KK) 

18:47 

•        •        • 

M 

23 

2:55 

8:82 

14:17 

21:60 

4.0 

5.1        8.3 

6.1 

1 

4.0 

4.7 

4.5 

a           «           • 

3.6 

4.9 

3.6 

6.0 

s 

24 

5K)0 

11:20     16:85 

•        •        ■ 

Tu  24 

2K)5 

10:05 

16:45 

21:47 

Tu 

24 

4:10 

10:24 

15:30 

•         «         • 

1 

4.7 

4.9        4.3 

•        •        • 

5.9 

8.0 

5.3 

3.9 

4.3 

4.4 

4.5 

•         •         • 

Is 

8 

25 

0:47 

9:48      16:40 

20:45 

W   25 

3:40 

10:30 

16:57 

22:25 

W 

25 

0:59 

9:31 

16:18 

21:32 

1  ~ 

6.0 

3.6        4.7 

4.8 

6.8 

2.2 

6.1 

3.0 

mm^^ 

5.4 

3.6 

6.4 

4.1 

A'M 

26 

2:54 

10:21      16:48 

21:49 

Th 

26 

4:27 

10:58 

17a3 

22:57 

Th 

26 

3:12 

lOKX) 

16:25 

22:05 

6.7 

2.6        5.3 

3.6 

7.5 

1.6 

6.8 

2.8 

jk  &a 

mm\^ 

6.2 

2.7 

6.2 

3.0 

Tu  27 

8:58 

10:47     17:10 

22:83 

• 

F 

27 

4:55 

11.-22 

17:32 

23.-22 

F 

27 

4:00 

10:27 

16:38 

22:38 

7.4 

1.9        5.9 

8.0 

•■  • 

7.9 

1.3 

7.2 

2.0 

jk 

^m  W 

6.9 

2.1 

7.0 

2.2 

•Iw 

28 

4:86 

11:18      17:33 

28:04 

s 

28 

5:22 

11:41 

17:46 

23:42 

E 

s 

28 

4:88 

10:52 

16:57 

23:07 

,     ' 

7.9 

1.5        6.4 

2.6 

8.1 

1.2 

7.5 

1.7 

*«.• 

7.4 

1.7 

7.6 

1.7 

Th 

29 

bM 

11:38     17:50 

28:26 

• 

s 

29 

5:05 

11:18 

17:16 

23:27 

8.2 

1.8        6.7 

2.8 

7.8 

1.5 

8.0 

1.4 

1 

1 

F 

30 

6:20 
8.8 

12:00     18:04 
1.2        6.9 

23:47 
2.1 

M 

30 

5:26 
7.8 

11:30 
1.4 

17:31 
8.2 

23:45 
1.2 

S 

31 

5:52 

12:14      18:18 

•        ■         • 

Tu 

.^1 

5:47 

11:43 

17:48 

•        «        • 

8.3 

1.2        7.1 

«         •         ■ 

1 

7.8 

1.4 

8.6 

■        •        • 

Thetld 

lea  are  placed  in  the  order  of  occurrence,  wi 

th  their  times  on 

the  first  line  and  heights  ( 

m  the  second  line  of  each  day;   | 

acomparlf) 

on  of  consecutive  heights  will  Indicate  whe 

ther  it  is  ] 

tilgh  or 

low  water. 

The  til 

ne  used  i»  Cosmopolitan  Standard,  135th  n 

lerldlan  £.;  0>>  is  midnight,  12*>  is  noon;  all 

hours  less  than  12  are  J 

In  the 

forenoon  ( 

a.m.),  all 

greater  are  in  the  afternoon  (p. 

m.)  and  when  diminished  by  12  give  the  t 

Imes  after  noon; 

for  instance, 

15:42  is  8:« 

2  p.m.    The  heights,  in  feet  and  tenths,  ar 

e  reckoned  from  the  Harmonic  Tide  Plane 

,  which  is  appro 

xlmately  the  ' 

'  datum  of  a 

oundings 

on  the  Admin 

ilty  Charts  for  this  i 

■eglon,  and  which  is  4.7  feet  below  mean  set 

I  level. 

i 

1        Symbol 

Is  and  abbreviations  relating  to  the  moon;  ( 

1,  new  moon;  }) 

,  Ist  quar.;  Q,  full  moon; 

C,8d  quar.;  E, 

moon  oh  the   | 

equator;  N 



,  8,  moon 

farthest  north 

or  south  of  the  equa 

ttor;  A,  P, 

moon  J 

In  apogee  or  perigee. 

228 


PORT  ADELAIDE  (Semaphore),  AUSTRALIA,  1903. 


j                                APRIL. 

MAY. 

JONE. 

• 

5 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

c  Day  of— 

8'' 

S  1  W.  Mo. 

Time  and  Heigl 
Low  V 

0:15       6:18 
1.3        6.6 

lit  of  Hi 
fater. 

ghand 

c  Day  of— 

§   

S    W.  Mo. 

Time  and  Height  of  High  and 
Low  Water. 

W. 
W 

Mo. 

1 

0:05 
1.2 

6:a5 
7.5 

11:57 
1.4 

18:02 
8.8 

N 

P 

F     1 

11:63 
L9 

18:07 
8.8 

M 

1 

1.-08 
1.7 

7:08 
6.1 

12:44 
-2.6 

19:0(1 

Th 

2 

0:25 
1.2 

6:23 
7.2 

12:12 
1.5 

18:23 
8.9 

S      2 

1 

0:40 
1.4 

6:35 
6.4 

12:16 
2.0 

18:34 
8.6 

])'Tu 

2 

1:82 
2.0 

7:44 
6.0 

13:22 
2.8 

19:37 
7.3 

F 

3 

0:47 
L3 

6:42 
6.9 

'  12:34 
1.5 

18:50 

8.7 

S  1    3 

1 

1:06 
1.7 

7:02 
6.1 

12:45 
2.2 

19:05 

8.2 

;w 

1 

3 

2.-04 
2.4 

8:32 
5.9 

14Ke 
8.6 

20222 
6.4 

^^  s 

4 

1:18 
1.7 

7:07 
6.5 

12:58 
1.8 

19:20 
8.3 

3) 

m;  4 

1 

1:37 
2.2 

7:35 

5.8 

18:15 
2.7 

19:40 
7.4 

E  Th 

1 

4 

2:45 
8.0 

9:36 
6.7 

15KB 
4.2 

21:d4 

5.6 

i>  s 

5 

1:45 
2.2 

7:32 
6.0 

13:20 
2.3 

19:53 
7.5 

Tu    5 

2:20 
2.8 

8:27 
5.4 

18:50 
3.4 

20:23 
6.6 

'  F 

5 

8:36 
8.5 

11:10 
5.6 

16:49 
4.7 

23:21 
4.K 

P    M 

6 

2:20 
3.0 

8:02 
5.3 

13:44 
8.1 

20:26 
6.5 

W 

6 

2:58 
8.5 

10K» 
4.8 

14:80 
4.4 

22:07 
5.4 

S 

6 

1 

6H)4 
4.1 

12:53 
5.9 

20:64 
4.0 

•         «          ■ 

Tu 

7 

1 

3:08 
4.0 

8:29 
4.7 

13:57 
4.2 

22:25 
5.4 

E 

Th    7 

4:27 
4.8 

12:60 
4.9 

20:48 
4.5 

•  •        ■ 

•  •        • 

S|    7 

1:87 
4.8 

7:68 
8.9 

14:16 
6.5 

21:41 

S.0; 

VV'   8 

1 

'        9:20 
4.1 

16:00 
6.1 

21.-26 
4.5 

•  ■         • 

•  •         • 

F      8 

1K» 
5.1 

8:32 
8.8 

14:68 
5.8 

21:81 
8.6 

'Ml   8 

1 

8.-26 
6.2 

9:04 
8.4 

15:18 
7.2 

22:18 
2.3 

Th 

9 

2:45 
1         5.5 

9:42 
3.2 

16:14 
6.0 

21:57 
8.5 

S      9 

3:10 
6.7 

9:17 
8.3 

15:81 
6.7 

22:07 
2.7 

Tu    9 

4:21 
6.6 

9:64 
8.0 

16:03 

7.8 

22:55 
1.9 

E    F 

10 

3:53 
6.4 

10:17 
2.6 

16:25 
6.8 

22:27 
2.5 

§   10 

4.-00 
6.2 

9:60 
2.7 

I6:0i 
7.5 

22:38 
2.0 

O  W  10 

1 

4:67 
6.8 

10:28 
2.7 

16:86 
8.1 

23:23 
1.7 

■  S 

11 

4:28 
7.0 

10:32 
2.2 

16:45 
7.4 

22:57 
1.9 

o 

M  11 

4:37 
6.4 

10:25 
2.3 

16:80 
H.O 

23:06 
L6 

s 

Th  11 

5:26 
6.9 

10:67 
2.6 

17KU 
8.2 

23:46 
1.6 

o!s!l2 

1 

4:56 
7.3 

10:57 
1.8 

17:02 
7.9 

23:23 
L4 

Tu  12 

5:05 
6.5 

10:50 
2.2 

16:68 
8.2 

23:81 
L6 

F    12 

1 

5:48 
6.0 

11:18 
2.5 

17:28 
&3 

•  «          * 

•  •          • 

M   13 

1       1 

5:20 
7.4 

11:15 
1.7 

17:22 
8.8 

23:42 
1.8 

W  13 

5:27 
6.5 

11:10 
2.2 

17:15 
8.4 

23:52 
1.5 

A 

S    13 

0:07 
1.6 

6:05 
6.0 

11:37 
2.5 

17:45 

8.4 

Tu;l4 

1 

5:40 
7.2 

11:81 
L7 

17:38 

8.4 

«         ■         • 
•         •         ■ 

s 

Th  14 

5:45 
6.4 

11:26 
2.1 

17:82 
8.6 

•  •        • 

•  •        • 

8    14 

0:26 
L6 

6:24 
6.1 

11:68 
2.4 

18.^18 
8.4  . 

W 

16 

0:02 
1.4 

5:55 
7.0 

11:43 
1.7 

17:51 
8.6 

F    15 

0:10 
1.6 

6KU 
6.3 

11:42 
2.1 

17:52 
8.6 

M  15 

0:48 
L6 

6:44 
6.3 

12:23 
2.4 

i8a5 ; 

8.2 

Th 

16 

0:18 
1.4 

6:10 
7.0 

11:59 
1.6 

18:08 

8:8 

S    16 

0:27 
1.6 

6:22 
6.3 

12:01 
2.1 

18:17 
8.6 

Tu  16 

1 

1:05 
L6 

7:13 
6.5 

12:65 
-2.4 

19:07 
7.9 

8 

F    17 

1 

0:39 
1.5 

6:32 
6.8 

12:16 
1.6 

18:32 
8.7 

A 

S    17 

0:48 
1.6 

6:45 
6.8 

12.-26 
2.2 

18:44 
8.3 

W  17 

1:38 
1.7 

7:50 
6.5 

13:82 
•2.7 

19:46 
7.S 

8 

18 

0:58 
1.6 

6:50 
6.7 

12:42 
L8 

19:01 

8.4 

M  18 

r 

1:15 
1.7 

7:16 
6.2 

12:68 
2.4 

19:17 
7.8 

1 

Th 

18 

2:07 
2.0 

8:82 
6.5 

14:13 
3.2 

20r-* 

6.7 

A 

S 

19 

1:24 
1.9 

7:18 
<?.8 

13:10 
2.1 

19:33 
7.9 

Tu  19 

1:47 
2.1 

7:56 
6.0 

13:&') 
2.8 

19:57 
7.2 

F 

19 

2:45 
2.4 

9:27 
6.3 

15K)5 
3.6 

21:2!i 
5.8 

<L 

M 

20 

1:59 
2.3 

7:55 
5.9 

13:40 
2.7 

20:12 
7.1 

(C 

W'20 

2^5 
2.6 

8:49 
5.8 

14:19 
8.5 

20:60 
6.4 

S 

20 

8:80 
8.1 

10:40 
6.1 

16:17 
4.2 

22AS 
5.1 

Tu 

21 

2:88 
3.0 

8:46 
5.3 

14:15 
3.6 

21:10 
6.2 

Th,21 

1 

8:14 
8.1 

10:11 
5.5 

15-28 
4.8 

22:25 
6.6 

8 

21 

4:25 
8.7 

12K>7 
6.2 

19«7 
4.2 

•         •          • 

W 

1 

22 

3:37 
3.8 

11:06 
4.7 

15:05 
4.6 

23:84 
5.4 

E 

F   22 

4:26 
8.7 

12K)4 
5.6 

18:14 
4.6 

•  ■        • 

•  •        • 

M 

22 

0:46 
4.8 

6-.30 
4.1 

18:33 
6.5 

21:16 
3,3 

Th 

23 

7:52 
4.0 

14:11 
5.2 

20:50 
4.2 

•  «         • 

•  •        • 

S    23 

0.-22 
4.3 

6:56 
3.9 

18:37 
6.0 

20:48 
8.7 

Tu 

23 

2:51 
4.9 

8:42 
8.7 

14:45 
7.1 

22:06 
2.5 

E;  F 

24 

2:00 
5.9 

9:08 
8.4 

15:18 
6.0 

21:36 
8.8 

S    24 

2:12 
5.4 

8:33 
3.4 

14:42 

6.8 

21:38 
2.8 

W 

24 

4:12 
6.8 

9:43 
8.3 

15:44 
7.7 

22:45 
1.9 

S 

25 

3:19 
6.2 

9:40 
2.8 

15:47 
6.9 

22:10 
2.5 

M  25 

8:29 
5.8 

9:26 
3.0 

15:28 
7.4 

22:18 
2.1 

N 

• 

Th 

25 

4:68 
6.6 

10:24 
2.9 

16:26 
8.1 

28:1S 
1-6  . 

1 

26 

4:07 
6.8 

10:11 
2.2 

16:15 
7.6 

22:48 
1.8 

Tu  26 

1             1 

4:19 
6.1 

10:17 
2.6 

16^*7 
7.9 

22:52 
1.7 

P 

F 

26 

6:28 
5.8 

10:57 
2.7 

17H)0 
8.2 

23:47 
1.5 

•   M'27 

4:41 
7.0 

10:40 
2.0 

16:42 
8.0 

23:10 
1.4 

• 

W  27 

4:56 
6.2 

10:36 
2.6 

16:89 
8.8 

23:22 
1.6 

■  s 

27 

6:55 
6.0 

11:25 
2.6 

17-JJ2 
8.4 

«         •          • 
•        •          • 

' 

Tu 

28 

5:09 
7.0 

11:01 
2.0 

17K)4 

8.4 

23:83 
1.3 

N 

Th  28 

6:26 
6.2 

IIKK 
2.4 

17K» 
8.6 

23:48 
1.4 

'  S    28 

1 

0:12 
1.5 

6.-20 
6.1 

11:50 
2.5 

17:58 

8.4 

W 

29 

5:33 
6.9 

11:18 
1.9 

17:28 

8.7 

23:54 
1.2 

P 

F   29 

1 

5:49 
6.1 

11:23 
2.8 

17:82 
8.7 

•  ■        • 

•  •        • 

M,29 

1 

0:86 
1.5 

6:42 
6.3 

12:18 
2.5 

18:27  ' 

8.2  ; 

Th 

30 

5:52 
6.7 

11:37 
1.9 

17:44 
8.8 

•  ■        • 

•  m           9 

S  ,30 

i 

0:12 
1.4 

6:18 
6.1 

11:47 
2.3 

17:58 
8.6 

Tu  30 

0:58 
L6 

7Kr7 
6.6 

12:47 
2.5 

18:57 

7.8 

S  ,31 

0:87 
1.5 

6:88 
6.1 

12:12 
2.8 

18:28 

8.4 

■ 

1 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day, 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Cosmopolitan  Standard.  135th  meridian  E.;  0>>  is  midnight,  12i>  is  noon;  all  hours  leas  than  12  are  in  the  lore- 
noon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  afternoon;  for  instance,  15:42  is  8:42 
p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the  datum  of 
soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  4.7  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }),  1st  quar.;  Q,  full  moon;  C  Sd  quar;  £,  moon  on  the 
equator:  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  Indicate  whether  it  is  high  or  low  water. 

The  time  ased  is  Cosmopolitan  Standard,  135th  meridian  £.;  0^  is  midnight,  12»  is  noon;  all  honrs  leas  than  12  are  in  the  for^ 
noon  (a.  m.),  all  greater  are  In  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:42  is 
3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the  datmn  of 
soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  4.7  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }),  1st  quar.;  0>  ^^  moon;  (^,  8d  quar.;  £,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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The  tides  are  placed  in  the  order  of  oocurrenoe,  with  their  times  on  the  first  line  and  heights  on  the  seoond  Une  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Mean  Local  Civil  for  the  meridian  96<'  12'  E.;  0i>  is  midnight,  12>>  is  noon;  all  hours  less  than  12  ai«  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  hy  12  give  the  times  after  noon;  for  instance, 
15:42  is  8:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the 
datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  8.8  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }),  1st  quar.;  Oi  ^^i  moon;  ^,  3d  quar.;  E,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P.  moon  in  apogee  or  perigee. 
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'Tl 

18fl9 

Ti 

Tu    7 

2-X       »:«      15M 

21:67 

* 

F 

7 

i-M 

10:35 

■a 

22« 

0 

M 

7 

16.6 

11:20 
1.8 

K 

28:33 

» 

W    8 

1S.7        2.6       15.S 

12:40 
I.S 

0 

6 

8 

4:25 

14.  a 

is 

16.2 

23:20 

1.4 

E 

Tu 

8 

4:S» 

"1*7 

nM 

Th;   9 

*:io    i(W»    isao 

"*;!« 

S 

9 

14*8 

2.3 
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W 

e 

OM 

623 

12:16 

1732 

18.6 

O 

F    10 

a  "S  s 

"{H 

M|10 

T* 

16.4 

2.3 

16.0 

Th 

10 

"i^ 

17.6 

■^il 

■s 

^ 

8    11 

14.4         2.6        lS.e 

Tu.ll 

Ti 

5:46 

16.1 

^2^ 

w" 

F 

11 

0:62 

825 

"iJs 

18:40 

8>12 

0=B       6:40     12:87 

•£i 

E 

W   12 

0:56 

6:18 

Ts 

18«1 

S 

12 

1:20 
2.4 

17.6 

2,1 

19:21 

M|13 

1.6       16.8        i» 

"e." 

Th 

13 

i.8 

IT.  2 

"1^ 

'?* 

8  {13 

1:86 

7:50 

'T'. 

Vt 

Tu'l4 

1:30       «:41      »:«) 

Vi 

F 

14 

1:50 

1.1 

7^4 

14:16 

19:48 

c 

M 

14 

s 

1.^5 

"8^ 

2120 

E 

W|16 

Vb       18.4       Vs 

IB.  8 

s 

15 

2.4 

8:23 
16.5 

ib 

16.2 

^ 

Tq 

16 

.:» 

lOKU 

'bI 

^^'' 

Thl6 

fl      Ifl^B     "al 

MSO 

€ 

s 

16 

"s" 

1^6 

16:M 

^I'il 

W 

16 

T. 

11:86 

18:10 

F  17 

sioi     »m    15180 

il:16 

M 

17 

4fl7 

^5 

"K 

28:12 

Th 

17 

0:30 
13.0 

4.7 

"^3 

19^1 

C'  S    18 

8.0       1B.1        S.4 

-,{2:28 

^ 

IS 

6.-22 

4.7 

14.2 

18:2> 
4.0 

F 

18 

I's^ 

Te 

'1^ 

2.3 

1  s{is 

4:42      U:14      17:S7 

iS:48 

-■* 

W 

19 

0:42 

0:64 

13:11 

19:80 

^ 

8 

19 

2:32 

'd!S 

14:61 

21:36 

M|20 

4.4       14.7        4.0 

Th 

20 

a 

ie 

15.4 

2,4 

8 

20 

18.0 

10:04 

'?^ 

^^ 

W2I 

im       7:16      IfSM 

ft 

F 

21 

2:15 

'^7 

UM 

""i" 

f 

M 

21 

ma 

10:49 

16:20 

2aM 

N 

WJ22 

2m       am     14:29 

18.7        S.8       15.7 

\1, 

P 

S 

22 

s^! 

"^ 

lis.  7 

""o" 

Tu 

22 

4:40 
17.4 

io^ 

'tfH 

-ol 

Th23 

lifs       T»     'its 

^I's 

• 

B 

23 

tt2 

"^ 

n1 

-^3 

W 

23 

l'7!6 

12  K» 

17:36 

;i   "« 

8:48      10187      18l08 

2SKI7 

M 

24 

6.-01 

1151 

•?l^ 

Th 

24 

0.1 

17.5 

'Ts 

'■^l 

■     1  S    25 

16.7      i.3     n.» 

"^o" 

E 

Tu 

26 

-0.4 

n^ 

'Ti 

17.2 

F 

25 

1:03 

a9 

17?! 

"lo 

'fi" 

;     1  S  :  26 

6:30      12:10      17i36 

W 

26 

OM 

aa) 

18:12 

18:37 

S 

26 

\" 

7:08 

14OT 

192S 

j  M '  27 

-0.2       W.6        6.S 

17.1 

Th27 

0.4 

16.8 

i.o 

15.9 

8  27 

io 

/6^ 

2.7 

13.7 

^ 

Tu28 

1:16       6:45      ISiM 

"iH 

F 

28 

T3 

7:48 

Has 

20HIH 

^ 

M  29 

"J" 

8:50 

15:45 

21:30 

w« 

0.8       16.!        i.4 

'?t. 

S 

29 

2.4 

15.0 

2.S 

■S 

Tu29 

4.9 

^?fs 

^Ts 

23:03' 
11.9 

Th!30 

2142       8:28      16:10 

20:.W 

3 

8 

30 

B:M 

iVo 

18:28 

22:27 

W  30 

5:22 

11:35 

18*1 

1> 

F  31 

8:81       0:80     l«m 
1.0       14.0        2.S 

S 

« 

M 

31 

4i61 
4.8 

18.4 

4.2 

2S:ss 
12,3 

1        Thettd 

;  a  comparto 

Thetir 

15142  li  8:U 
j  datum  of 

Symbc. 
1  equator;  N 

OB  need  ta  Mean  Local  Civil,  (or  the  mertdl 
a.  m.),  all  greater  are  Id  the  ariemoon  (p. 
p.  DL    The  helghu,  In  feet  and  tenths,  an 
oundlnga  on  the  Admiralty  Charts  for  tbis 
I*  and  abbreviallona  relating  to  the  moon 
B,  moon  (artheat  north  or  south  of  the  eqi 

lb  their  times  on  the  flnt  line  and  helgbu 
ther  It  le  blgb  or  low  water, 
n  seals' E.:0>lslnldnlghI.12>' la  noon;  all 
m.)  and  when  dtmlni»bed  by  12  give  tbe 
reckoned  from  the  Harmonic  lide  Plan 
region,  and  which  la  8.S  (eel  below  mean  «e 

ator;  A.  P,  moon  In  apogee  or  perigee. 

n  the  second  lln 

bourn  le«  than 
Ime«  after  noon 

.  which  l>  apprt 
a  level- 
C.3dqu.r.:E. 

ofeKhdaj-i 

2  are  In  the 
lor  instance, 
ilmately  the 
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OCTOBER. 


i 


Day  of— 


W.  Mo. 


C 


N 


Th 
F 

S 

8 

M 

Tu 

W 

Th; 

Fi 

M 
Tu 
W 
Th 

F 

S 

» 
M 
Tu 
W 


1 

2 
3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 


Th;22 
23 


S 


A 


;  F 

S 

8 

M 

Tu 

W 

Th 

F 

S 


24 
25 
26 
27 
28 
29 
30 
31 


Time  and  Heigbt  of  High  and 
Low  Water. 


12.2 

1:28 
12.9 

2:15 
13.8 

2:56 
14.6 

8:29 
15.4 

4KX) 
16.1 

4:30 
16.9 

4:58 
17.4 

OKX) 
1.9 

odn 

2.4 

1K)1 
2.8 

1:40 
3.3 

2:82 
4.0 

3:40 
4.6 

5:08 
4.8 

0:18 
13.3 

1:24 
14.3 

2:17 
15.4 

3:08 
16.3 

3:44 
17.1 

4:20 
17.5 

4:56 
17.7 

OKG 
0.7 

0:38 
1.5 

1:15 
2.4 

1:51 
3.3 

2:83 
4.2 

3:26 
5.0 

4:81 
5.4 

5:48 
5.5 

0:40 
13.0 


<s4e 

5.3 

7:54 
4.7 

8:50 
3.7 

9:38 
2.8 

10:15 
2.0 

10:51 
1.5 

11:24 
1.2 

11:55 
1.2 

5:29 

17.8 

6.-01 

17.8 

6:41 
17.6 

7:27 
16.7 

8:24 
15.3 

9:41 
13.8 

11:20 
13.5 

6:35 
4.5 

7:50 
3.4 

8:53 
2.2 

9:46 
1.0 

10:30 
0.3 

11:10 
0.0 

11:49 
0.0 

5:30 
17.5 

6:00 
17.1 

6:3'> 
16.5 

7:13 
15.6 

8:00 
14.5 

9:00 
13.2 

10:27 
12.3 

11:57 
12.6 

7:00 
5.0 


12:47 
18.1 

13:43 
13.6 

14:30 
14.2 

15:10 
14.7 

15:42 
15.2 

16:14 
15.8 

16:41 
16.2 

17:13 
16.5 

12:25 
1.3 

13K)0 
1.5 

13:40 
1.9 

14:27 
2.4 

15:24 
3.1 

16:35 
3.6 

17:56 
3.7 

12.45 
14.1 

13:46 
14.9 

14:38 
15.6 

15:23 
16.1 

16:02 
16.5 

16:40 
16.5 

17:14 
16.3 

12:25 
0.4 

13:03 
1.0 

13:40 
1.8 

14:20 
2.6 

15:07 
3.4 

16:02 
4.0 

17:07 
4.4 

18:18 
4.4 

13:00 
13.2 


i9a4 

4.2 

20:19 
3.5 

21:10 
2.6 

21:51 
1.9 

22:90 
L5 

28K» 

1.4 

28:88 
1.5 


17:42 
16.8 

18.'20 
16.7 

19i)8 
16.1 

19:55 
15.0 

21H)5 
13.5 

22:45 
12.7 


19:11 
3.1 

20:18 
2.1 

21:14 
1.1 

22:02 
0.4 

22:45 
0.1 

23:24 
0.2 


17:46 
16.0 

18:17 
15.7 

18:54 
16.1 

19:37 
14.2 

20:35 
13.1 

21:58 
12.3 

23:30 
12.3 


19:25 
3.9 


NOVEMBER. 


e 

8 


Day  of— , 


W.  Mo. 


*  Time  and  Height  of  Hierhand 
Low  Water. 


S 
M 
Tu 
W 

OlTh 

F 

S 

8 

M 


1 
2 
3 
4 

5 
6 

7 
8 
9 


Tu  10 
W 
'Th 


E 


11 

12 

13. 

14 

15 


F 

•  S 

I  M  '  16  i 

iTu  17: 

W   18' 

Th  19! 


s 


F 
S 
8 
M 


20! 

I 
I 

121 
1 22 

I 

I  I 

23 


|Tu  24 

!w'25 

Th.26 

FI27 


E 


s 

8 
M 


28 
29 
30 


IdB 
U.8 

2:15 
14.8 

2:55 
15.6 

3:30 
16.4 

4:01 
17.0 

4:36 
17.5 

5:10 
17.8 

0:15 
2.5 

0:55 

2.8 

1:38 
3.3 

2:30 
3.8 

3:36 
4.3 

4:54 
4.4 

6:11 
4.2 

1K» 
14.6 

1:56 
15.5 

2:44 
16.3 

3:26 
16.8 

4K)8 
17.1 

4:39 
17.1 

5:10 
17.0 

0:20 
1.9 

0:55 
2.6 

1:27 
3.3 

2:02 
3.9 

2:44 
4.5 

3:37 
4.9 

4:40 
5.1 

5:58 
5.1 

0:41 
18.8 


8KM 
4.2 

8:86 
3.2 

9:42 
2.3 

10:21 
1.6 

10:59 
1.2 

11-.35 
0.9 

12:10 
0.9 

5:45 
17.8 

6:25 
17.4 

7:11 
16.5 

8:09 
15.2 

9:25 
13.8 

11  K» 
13.4 

12:24 
13.9 

7:27 
3.4 

8:32 
2.4 

9:27 

1.4 

10:12 
0.7 

10:55 
0.4 

11:32 
0.4 

12:09 
0.6 

5:41 
16.8 

6:10 
16.5 

6:45 
16.0 

7:24 
15.3 

8:10 
14.3 

9:14 
13.2 

lO:*') 
12. 5 

12:00 
12.7 

7:06 
4.6 


18:61 
18.8 

14:34 
14.4 

15:12 
14.9 

15:46 
15.5 

16:28 
15.9 

16:54 
16.2 

17:29 
16.4 

12:50 
1.1 

13:81 
1.5 

14:19 
2.0 

15:15 
2.6 

16:19 
3.1 

17:31 
3.3 

18:44 
3.0 

13:29 
14.5 

14:21 
15.0 

15K)7 
15.4 

15:48 
15.6 

16:28 
15.6 

16:57 
15.5 

17:27 
15.4 

12:42 
1.0 

13:18 
1.6 

13:62 
2.2 

14:33 

2.8 

15:15 
3.5 

16:10 
3.9 

17:10 
4.2 

18:19 
4.3 

13:05 
13.2 


20:28 
3.2 

21:12 
2.5 

21:55 
2.0 

22:34 
1.7 

28K)7 
1.8 

23:41 
2.0 


18:0) 
16.3 

18:51 

15.8 

19:45 
14.9 

20:56 
13.7 

22:28 
13.2 

23:37 
13.7 


19:51 
2.3 

20:50 
1.6 

21:41 
1.0 

22:25 
0.8 

23:06 
0.9 

23:44 
1.0 


17:58 
15.3 

18:29 
15.2 

19:08 
14.9 

19:57 
14.8 

20:58 
13.5 

22:15 
13.0 

23:33 
13.1 


19:25 
4.0 


DECEMBER. 


I 


Day  of— 


N 


W.  ,Mo. 

Tu 
W 

Th 

F 

S 

8 
M 
Tu 
W 


Time  and  Height  of  High  and 
Low  Water. 


1 

1:85 

14.6 

8:10 
3.8 

13:56 
13.7 

2 

2:19 
15.4 

9:05 
2.9 

14:40 
14.3 

3 

8:01 
16.2 

9:56 
12.0 

1531 
15.0 

4 

3:40 
16.8 

10:87 
1.3 

16.-01 
15.5 

5 

4:18 
17.3 

11:18 
0.8 

16:40 
15.9 

6 

4:56 
17.5 

U.50 
0.6 

17.-i0 
16.1 

8 
9 


S 


£ 


Th  10; 

111 
12! 

13! 


8 

M 

Tu 

W 

Th 

F 

S 

8 
M 


14 
15 
16 
17 
18 
19 
20 
21 


Tu!22 
W   23 

Th  24! 


F 
S 
8 
M 


25 
26 
27 
28 
Tu  29 
W  30 
Th  31 


0:10 
2.1 

0:51 
2.3 

1:88 
2.5 

2:27 
3.0 

8:25 
3.4 

4:30 
3.8 

6:41 
3.9 

0:33 
14.6 

1:32 
15.2 

2:24 
15.7 

8:10 
16.1 

8:50 
16.3 

4:25 
16.4 

4:51 
16.4 

0:06 
1.9 

0-.35 
2.3 

1:10 
2.9 

1:86 
3.3 

2:10 
8.6 

2:50 
3.8 

8:40 
4.2 

4:40 
4.6 

5:55 
4.7 

0:44 
14.2 

1:44 
14.9 


5:34 
17.7 

6:15 
17.4 

16.6 

7:57 
15.5 

9:06 
14.2 

10:30 
13.5 

11:55 
13.6 

6:55 
3.7 

8:08 
3.0 

9:08 
2.2 

9:58 
1.5 

10:40 
1.0 

11:20 
0.8 

11:54 
0.8 

5:25 
16.4 

5:54 
16.4 

6:21 
16.4 

6:68 
16.1 

7:88 
15.6 

8:25 
14.9 

9:24 
18.8 

10:39 
12.8 

12:08 
12.6 

7:14 
4.4 

8:26 
3.6 


12:40 
0.6 

18:23 
C.H 

14:10 
1.2 

15:00 
1.8 

15:58 
2.4 

17.-01 
2.9 

18:10 
8.1 

13.-04 
13.9 

14K)1 
14.1 

14:52 
14.4 

15:37 
14.6 


20r2f> 

21:19 

2211) 
2.4 

22:49 

2.1 

23iS 
2.U 


11:^ 
16.2 

1^:44 

l.\9 

19:3f> 

1.V3 

20:4: 
14. 'i 

22:00 
14.0 

23± 

14.0 


19r2rt 

2.y 

20rii 
■J..> 

21.22 
1.9 

22:11 
1..^ 


16:13 
14.7 

22:54 
1.4 

16:4-<> 
14.8 

•23:32 

1.6 

17:15 
15.0 

•        -       • 

12:25 

1.0 

17:4.i 
15.: 

12:58 
1.3 

1R:11 
l.\5 

13:30 

1.7 

lv4r: 

IxT 

14.-00 
2.1 

19:26 
1.V6 

14:35 
2.6 

20AM 

15.2 

15:15 
3.2 

21:11 
14. « 

16K)5 
3.7 

22:3' 
T3.9 

17:05 
4.4 

13,7 

18:18 
4.7 

•       '      ' 

13:16 
13.0 

19:a^ 

4.3 

14:10 
13.6 

20:4.'^ 

a: 

V 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day. 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Mean  Local  Civil  for  the  meridian  96<>  12'  E. ;  0>»  is  midnight,  12»»  is  noon;  all  hours  leas  than  12  are  in  the  for^ 
noon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  1W2  \> 
3:42  tp.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  Is  approximately  the  datum  of 
soundings  on  the  Admiralty  Charts  for  this  region  and  wulch  is  8.8  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  J,  Ist  quar.;  Q,  full  moon;  ([,  8d  quar.;  E,  moon  on  lie 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  In  apogee  or  perigee. 
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1 

JANUARY. 

FEBRUARY. 

J 

MARCH. 

a  'Day  of— 

g  — 

S     W.  Mo. 

!     -Th    1 

1 

'  Time  and  Height  of  High  and 
Low  Water. 

• 

Day of— 

■ 

Time  and  Height  of  High  and 
Low  Water. 

• 

i 

E 

Day«l-n 

TIW^Bkd  HaUht  of  High  and 
Lofw  water.                | 

W.  !mo. 

W.  'Mo. 

1 

2:51 
10.9 

11:06      15:00 
1.3       10.0 

28K» 
2.0 

£ 

8 

1 

8:18 
11.9 

11:56 
0.8 

15:40 
11.1 

•  •         • 

•  •         • 

s 

1 

2:29 
12.0 

11:05 
1.0 

14:50 
1L2 

1 

28:11 
1.6  i 

,     ;  F.  2 

3:16 
11.2 

11:44      15:80 
1.4       10.3 

28:43 
2.1 

M 

2 

OKX) 
L9 

8:50 

n.8 

12:29 
1.5 

16:14 
11.2 

M 

2 

8K)0 
12.1 

lldl5 
LO 

15:16 
1L6 

28:42  , 
1.6  ' 

1        S     3 

1 

3:45 
11.5 

12:14      16K)0 
1.7       10.6 

•  •         ■ 

•  ■         • 

Tu 

3 

0:38 
2.1 

4:27 
11.5 

18H)6 
1.8 

16:51 
ILO 

Tu 

3 

8:80 
12.0 

12K)5 
1.2 

15:60 
1L7 

1 
•    •    •  i 

•         •         • 

8     4 

0:21 
2.2 

4:09      12:62 
11,4         2.1 

16:36 
10.6 

W     4 

1:20 
2.5 

5:09 
10.9 

18:45 
2.1 

17:32 
10.5 

W 

4 

0:21 
L9 

4:10 
11.6 

12:41 
L4 

16:28 
11.0 

EiM     6 

1:00 
2.7 
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2.8 

16:21 
3.4 

17:41 
8.4 

18:66 
3.8 

20K)0 
2.5 

20:52 
2.0 

13:00 
10.4 

13:40 
10.5 

14:09 
10.7 

14:35 
10.8 

15:00 
11.1 

15:28 
11.4 

15:54 
11.3 

12:36 
2.5 

13:19 

2.8 

14:0") 
3.4 

16:0D 
8.8 

16:12 
4.1 

17:88 
4.0 

19:00 
3.8 

20:06 
2.3 

21:01 
1.3 

13:14 
11.8 

13:59 
12.1 

14.^ 
12.4 

15:22 
12.1 

16K)5 
11.6 

12:54 
0.8 

13:40 
2.0 

14:30 
2.4 


18:06 
9.8 

19K)6 

8.8 

20:16 

8.2 

21:36 
8.2 

22:51 

8.5 

28:51 

8.8 


21:34 
1.4 

22:10 
1.8 

22:40 
1.0 

23:06 
1.1 

23:31 
1.5 

28:58 
1.8 


16:28 
11.1 

17:10 
10.7 

18:00 
9.8 

18:54 
9.0 

20:05 

8.4 

21:32 
8.1 

22:54 
8.9 

23:58 
9.8 


21:50 
1.0 

22:84 
0.4 

28:15 
0.0 

23:54 
0.0 


16:48 
11.0 

17:35 
10.1 

18:23 
9.0 


AUGUST. 


S 


Day  of— 
W.  Mo 


A 

O 


£ 


N 


s 

M 
Tu 
W 

Th 
F 

S 

M 
Tu 


1 
2 
3 

4 

•" 
o 

6 

/ 

8 

9 

10 

11 


W  12 


Th 


13 


F  jl4 
8    15 


S 


16 


M  17 
Tu'l8 
W 1 19 
Th  20 


F 

S 


21 
22 


S    23 


M 


E 


24 


TU|25 
W  26 


Th 
F 


27 
28 


S  '2) 


M 


30 
31 


Time  and  Height  of  High  and 
Low  water. 


2:56 

2.8 

4.-01 
3.4 

5:28 
3.7 

6:45 
3.3 

7:52 
2.8 

0:26 

8.8 

1:09 
9.2 

1:40 
9.5 

2:10 
9.8 

2:35 
10.3 

2:58 
10.7 

3:22 
11.0 

0:05 
1.8 

0:36 
2.0 

1:13 
2.1 

1:55 
2.6 

2:49 
3.3 

4:04 
3.7 

5:40 
3.7 

7:06 
3.0 

8:16 
2.1 

0:45 
10.3 

1:30 
10.8 

2:06 
11.4 

2:45 
11.5 

3:22 
11.6 

0:09 
0.5 

0:45 
1.2 

1:2.1 

1.8 

2:10 
3.4 

3:06 
3.6 


7:00 
8.8 

8:16 
8.1 

9:40 

8.4 

10:56 
8.9 

11:56 
9.8 

8:46 
2.2 

9:26 
1.8 

10:00 
1.7 

10:29 
1.8 

10:50 
1.6 

11:15 
1.8 

11:41 
2.2 

3:52 
11.2 

4:26 

n.o 

5:06 
10.5 

5:58 
9.8 

7:00 
8.8 

8:25 
8.5 

10:00 

8.8 

11:16 
9.9 

12A6 
11.0 

9:06 
1.4 

9:52 
0.1 

10:35 
-0.3 

11:10 
—0.1 

11:49 
0.1 

4:00 
11.2 

4:38 
10.8 

5:19 
10.1 

6:10 
9.1 

7:20 
8.2 


15:34 
8.8 

16:54 
8.7 

18:22 
3.6 

19:40 
3.2 

20:82 
2.6 

12:43 
10.1 

13:20 
10.5 

13:52 
10.7 

14:18 
11.2 

14:42 
11.5 

15:05 
11.8 

15:32 
11.8 

12:14 
2.4 

12:50 
2.5 

13:80 
2.8 

14:23 
3.5 

15:86 
4.1 

17:08 
4.2 

18:44 
8.5 

19:56 
2.8 

20:51 
L5 

13K» 
11.6 

13:48 
12.0 

14:27 
12.2 

15K)5 
12.0 

15:41 
n.6 

12:16 
0.9 

13:10 
L7 

13:47 
2.5 

14:41 
8.3 

16:00 
4.0 


19:29 
8.0 

20:51 
7.5 

22:20 

7.8 

28:81 
8.3 


21;15 
L8 

21:51 
L3 

22:21 
1.0 

22:50 
LO 

28:12 
1.0 

28:86 
1.6 


16:04 
1L7 

16:41 
11.0 

1725 
10.2 

18:16 
9.1 

19:28 
8.0 

21K)4 

7.8 

22:40 
8.4 

28:51 
9.4 


21:88 
0.3 

22:18 
0.0 

22:58 
—0.8 

23:84 
0.0 


16:18 
11.1 

17:00 
10.3 

17:40 
9.4 

18:36 

8.2 

19:56 
7.6 


SEPTEMBER. 


a 


o 

£ 


Day  of— 


c 

N 


S 

D 


\V.  Mo, 


Tu 

1 

W 

2 

Th 

3 

F 

4 

S 

5 

s 

6 

M 

7 

Tu 

8 

W 

9 

Th 
F 

S 


10 

11 

12 


S    13 


M 

Tu 


14 

15 


W  16 
17 
18 


Th 
F 

P    S 


19 


S    20 


Tu 


21 
22 


Wj23 

Th!  24 

F    25 

S    26 


M 


27 
28 


T;    29 


W 


30 


Time  and  Height  of  High  and 
Low  Water. 


4:29 
4.0 

6:10 
3.8 

7:25 
8.8 

8:20 
2.7 

0:40 
9.4 

1:18 
9.9 

1:45 
10.4 

2:10 
10.9 

2:85 
11.4 

3K)0 
11.7 

8:80 

n.8 

0:12 
1.7 

0:50 
2.0 

1:30 
2.8 

2:20 
8.8 

8:38 
3.9 

5:24 
8.9 

6:56 
3.0 

8:01 
1.9 

0:30 
10.8 

1:15 
11.1 

1:51 
11.5 

2:28 
11.8 

8:00 
11.9 

3:35 
11.7 

0:14 
L3 

0:50 
1.9 

1:30 
2.6 

2:18 
3.7 

3:25 
8.9 


8:50 
7.6 

10:20 
8.2 

11:28 
9.1 

12:16 
9.8 

9K)4 
2.1 

9:40 
1.0 

10K)6 
LO 

10:80 
L3 

10:56 
L5 

11:24 
L8 

11:54 
2.0 

4:04 
U.5 

4:48 
11.0 

5:28 
10.1 

6:80 
9.1 

8.-00 
8.4 

9:48 
8.6 

11:06 
9.6 

12:05 
10.6 

8:55 
1.0 

9:40 
0.0 

10:19 
—0.2 

10:54 
—0.1 

11:28 
0.4 

12:00 
1.0 

4:09 
11.1 

4:43 
10.5 

5:26 
9.6 

6:21 
8.5 

7:40 
7.7 


17:86 
4.2 

19:08 
8.6 

2.8 

20:48 
1.8 

12:56 
10.4 

18:28 
10.8 

13:56 
11.8 

14:20 
n.6 

14:43 
n.8 

15:10 
12.0 

15:45 

n.7 

12:80 
2.2 

13:06 
2.6 

14:00 
3.2 

15:10 
8.7 

16:49 
4.1 

18:31 
3.4 

19:43 
2.8 

20:88 
1.4 

12:50 

n.3 

13:35 
n.6 

14:10 

n.o 

14:48 
11.7 

15:16 
n.4 

15:48 
11.0 

12:37 
2.2 

13:11 
2.4 

13:56 
3.3 

15:00 
4.1 

16:31 
4.2 


21:86 
7.1 

23:00 
7.9 

23:58 
8.6 


21:24 
L2 

22:00 
LO 

22:24 
0.8 

22:48 
L2 

23:11 
L4 

23:40 
L7 


16:20 
1L2 

17:00 
10.2 

17:50 
9.1 

19:08 
7.9 

20:50 
7.5 

22:25 
8.8 

28:39 
9.4 


21:23 
0.5 

22:03 
0.0 

22:36 
0.2 

28:10 
0.4 

28:41 
0.8 


16:24 
10.8 

17:00 
9.5 

17:48 

8.5 

18:54 
7.5 

20:32 
6.8 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  flr-it  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Mean  Local  Civil  for  the  meridian  88°  22'  £.;  0««  is  midnight,  12«»  is  noon;  all  hours  leas  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  Instance,  15:42 
is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  fide  Plane,  which  Is  approximately  the  datum 
of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  Is  5.7  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  ^,  1st  quar.;  Q,  full  moon;  (£,  3d  qunr.;  £,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBER. 

NOVEMBER. 

DECEMBER.                          ' 

8 
A 

Day of— 

Time  and  Heleht  of  High  and 
Low  Water. 

.1 

c  > 

8 

Day of— 

Time  and  Height  of  Hl| 
Low  water. 

fhand 
23:11 

• 

c 

8 

Day  of— 

Time  and  Heijrht  of  High  and 
Low  Water. 

W.  Mo. 

W. 

Mo. 

1 

W. 

Mo. 

Th 

1 

5:04 

9:19 

18:08 

22:10 

1 

S     1 

6:45 

10:88 

19:11 

Tu 

1 

6:48 

10:36 

19:06 

23:1(' 

4.4 

7.6 

4.0 

7.5 

1 
1 

3.7 

8.6 

2.8 

9.1 

3.7 

8.7 

2.8 

9.^ 

F 

2 

6:38 

10:40 

19:18 

23:18 

El  M 

2 

7:42 

11:32 

20K)0 

28:59 

W 

2 

7:43 

11-35 

20:03 

■        »       ■ 

4.0 

8.4 

3.3 

8.5 

3.0 

9.5 

2.2 

10.2 

2.9 

9.6 

2.4 

■        •       • 

s 

3 

7:41 

11:84 

20:09 

•         ■         ■ 

■Tu    3 

8:28 

12:17 

20:45 

•        ■        * 

Th 

3 

0:00 

8:36 

12:25 

2051 

3.3 

9.3 

2.3 

■         •         • 

2.2 

10.4 

L6 

•        •        • 

10.7 

2.1 

10.3 

1.* 

8     4 

0K)4 

8:30 

12:20 

20:49 

,W 

4 

0:40 

9:09 

12:66 

21:21 

F 

4 

0:46 

9:20 

13:10 

21:84 

9.5 

2.5 

10.1 

1.6 

10.8 

1.8 

10.9 

1.2 

1L4 

1.4 

10,7 

1.5 

£ 

M  i   5 

0:42 

9:08 

12:56 

21.24 

O  Th,    5 

1:16 

9:46 

13:30 

21:55    o 

S 

5 

1:29 

lOKW 

13:60 

22:14 

1 

10.2 

1.9 

10.8 

0.9 

11.5 

1.6 

U.8 

0.6 

i 

12.0 

1.0 

11.0 

1.4 

o 

Tu    6 

1:16 

9:38 

13:25 

21:54 

F     6 

1:50 

10:20 

14:05 

22:30    N 

s ;  6 

2K)6 

10:41 

14:30 

122M 

10.8 

1.2 

11.3 

1.0 

12.0 

1.0 

11.5 

0.7 

^^  1 

12.3 

1.0 

11.0 

1.2 

W 

7 

1:44 

10:06 

13:54 

22:20 

S      7 

2:24 

10:54 

14:40 

23K)2 

P   M     7 

2:46 

11:22 

15:10 

-23:S1 

11.4 

1.2 

11.5 

1.2 

1 

12.4 

1.2 

11.6 

1.3 

1      1 

12.2 

0.6 

11.0 

l.l 

Th 

8 

2:10 

10:36 

14:22 

22:48 

N 

s 

8 

3:00 

11:28 

15:18 

23:38 

Tu    8 

3:28 

12:03 

15:54 

■         •        ■ 

11.8 

1.8 

11.8 

1.3 

12.4 

1.3 

11.3 

1.5 

1      1 

12.1 

0.7 

10.8 

•         >        * 

F 

9 

2:40 

11:06 

14:56 

28:19 

M     9 

3:35 

12:05 

15:58 

■         •         • 

W     9 

0:14 

4:11 

12:48 

16:40 

12.2 

1.6 

11.9 

1.6 

1 

1 

12.2 

1.4 

10.9 

•         ■         ■ 

1 

1.2 

11.9 

0.9 

10.4 

S 

10 

3:11 

11:40 

15:26 

23:53 

P  TuilO 

0:21 

4:16 

12:61 

16:42 

Th  10 

1:03 

6:00 

13:96 

17:30 

12.2 

1.7 

11.5 

1.8 

1 

1.8 

11.6 

1.8 

10.1 

1.6 

1L2 

1.5 

s».s 

A 

11 

3:46 

12:14 

16:05 

.  .  . i     win 

1:10 

6:05 

13:43 

17:38 

C 

F    11 

1-.58 

5:54 

14:32 

i*r> 

11.9 

2.0 

11.0 

■         «         « 

' 

1.9 

10.8 

2.2 

9.8 

2.3 

10.3 

2.0 

s.o 

N,  M 

12 

0:33 

4:25 

12:66 

16:46 

dlTh  12 

3:07 

6:05 

14:60 

18:46 

E    S     12 

3.-00 

6:55 

15:88 

19-> 

1 

t 

2.6 

11.3 

2.5 

10.0 

2.8 

9.7 

8.1 

8.4 

1 

2.9 

9.3 

2.9 

S.4 

Tu  13 

1:16 

5:12 

13:49 

17:40 

F    13 

8:16 

7:21 

16.-09 

20:10 

13 

4:09 

8K)9 

16:49 

20:iT. 

1 

2.8 

10.3 

3.0 

^9.2 

1 

3.4 

8.8 

3.3 

7.8 

3.4 

8.5 

3  2 

b.4 

(L 

W 

14 

2:10 

6:16 

15:00 

18:58 

s 

14 

4:43 

8:50 

17:32 

21.38 

M    14 

5:30 

9:80 

18K)7 

22:1?^ 

8.2 

9.3 

3.5 

7.9 

3.7 

8.3 

3.3 

8.4 

3.5 

8.4 

3.2 

9.0 

Th 

15 

8:25 

7:42 

16:33 

20:34 

£ 

s 

15 

6:10 

lOilO 

18:48 

22:50 

TuilS 

6:50 

10:60 

19:18 

•2324 

^  •■  1   —  " 

3.8 

8.4 

3.7 

7.4 

3.4 

8.9 

2.8 

9.3 

8.0 

8.7 

2.5 

9-S 

1 P    F    16 
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9:21 

18:08 

22:06 

M 

16 

7:22 

11:18 

19:48 

23:46 

W 

16 

8:00 

11:55 

20:19 

•        •       • 

1     1 

8.9 

8.4 

8.5 

8.3 

2.4 

9.5 

2.1 

10.3 

2.3 

9.2 

2.8 

•        •       ^ 

1     '  S 

17 

6:38 

10:42 

19:20 

2S:18 

Tu 

17 

8:20 

12:14 

20:40 
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Th 

17 

0:20 

8:53 

12:45 
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9.2 

2.4 
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10.0 

1.4 
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10.4 

1.6 

9.4 

l.b 

;e  s  18 

7:46 

11:44 

20:14 

■        •        • 

w;i8 

0:86 

9.-oe 

13K)0 

21K)5 

F 

18 

1:05 

9:40 

13:29 

21:-'i0 

[ 

2.3 

10.1 

1.8 
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1  •  •  1  — 
1       i 

10.9 

1.4 

10.2 

0.8 

10.6 

1.5 

9.5 

1.4 

M 

19 

0:10 

8:38 

12:31 

21:00 

•  Th 

19 

1:19 

9:60 

13:38 

22:03 

? 

S    19 

1:45 

10:20 

14:05 

22^ 

10.4 

1.2 

10.3 

1.0 

11.1 

0.8 

10.3 

0.7 

10.7 

1.3 

9.4 

1.2 

•  Tu 

20 

0:53 

9:22 

18:16 

21:45 

F   20 

1:56 

10:26 

14:13 

22:33 

s 

20 

2:20 

10:54 

14:38 

22-iifc 
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1 

11.0 

0.5 
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0.8 ; 

^             mm\^ 

11.3 

0.5 

10.2 

0.9 

10.8 

1.0 

9.4 

L6 

;W 

21 

1:35 

10:04 

13:54 

22:18 

S    21 

2:28 
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14:42 

23:04 

M 

21 

2:47 

11:20 

15.-0S 
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t 

11.5 

0.0 

U.l 

0.3 

11.3 

0.S 

10.1 

1.2 

10.8 

1.2 

9.8 

1.6 

Th 

22 

2:10 

10:39 

14:25 

22:50 

8 

S    22 

2:.'>8 

11:28 

15:11 

23:32 

Til 

22 

3:15 

11:46 

15-.3S 

28:4< 

11.7 

0.2 

11.0 

0.5 

11.2 

1.2 

10.0 

1.7 

11.0 

L4 

9.8 

2.0 

F 

23 

2:41 

11:10 

15:00 

23:19 

M 

23 

3:28 

11:58 

15:42 

•        •        * 

A 

W 

23 

3:39 

1210 

16.«) 

•         •        - 

1  - 
1 

11.7 

0.5 

10.8 

0.8 

ILl 

L6 

10.0 

1 

4                •                • 

n.2 

L6 

10.1 

•         •         • 

S 

24 

3:12 

11:41 

15:26 

23:50 

Tu 

24 

0:01 

3:55 

12:25 

16:16 

Th  24 

0:15 

4K)5 

12:40 

16:,%) 

i  •- 

11.5 

LO 

10.6 

1.6 

2.1 

n.o 

2.1 

9.8 

2.2 

ILl 

2.0 

10. 0 

si  s 

25 

3:41 

12:11 

16:00 

»        •        • 

A    W 

25 

0:34 

4:26 

18:00 

16:50 

F 

25 

0:48 

4:41 

13:11 

17*> 

11.3 

1.7 

10.2 

*        ■        • 

t  ' ' 

2.5 

10.7 

2.5 

9.5 

2.6 

10.8 

2.0 

9.9 

;M   26 

0:21 

4:15 

12:45 

16:34 

Th  26 

1:14 

i:ff7 

13:41 

17:36 

E 

s 

26 

1.-28 

5:20 

13:51 

17:5e- 

1     1 

2.0 

10.8 

2.1 

9.6 

3.1 

10.1 

2.8 

8.9 

3.1 

10.4 

2.5 

9.4 

Tu .  27 

0:58 

4:51 

13:24 

17:12 

D'  F   27 

2K)0 

5.54 

14:30 

18:30  1  3)  i  » 

27 

2:14 

6:00 

14:40 
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Du  of  consecutive  heights  will  indicate  whe 
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ligh  or 
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le  used  is  Mean  Local  Civil  for  the  meridiai 

i  88°  22'  E. 

;  0>>  is  midnight,  12>>  is  noon;  all 

hours  lesi>  than  12  are  in  th<:  | 

forenoon  (i 

i.m.),  all  greatei 

'  are  in 
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moon  on  tbe  | 

equator;  N 

,  S,  moon 

farthest  north 

or  south  of  the  equ. 

atpr;  A,  P 

,  moon 

in  apogee  or  perigee. 
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lefl  are  placed  in  the  order  of  occurrence,  with  their  times  on 

the  first  line  and  heights  ( 

>n  the  second  line  of  each  day; 

a  compaiij 

on  of  consecutive  heights  will  Indicate  whether  it  is  high  or 

low  water. 

The  tL 

me  used  is  Mean  Local  Civil  for  the  meridian  79°  dO'  E.;  0>>  is  midnight,  12>'  is  noon;  al 

11  hours  less  thain  12  are 

in  the 

forenoon  ( 

a.  m.},  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  t 

imes  aftei 

r  noon; 

for  instance,    | 

15:42  is  8:4: 

2   p.  m. 

The  heights,  in  feet  and  tenths,  are  reckoned  (rom  the  Harmonic  Tide  Plane, 

which  is 

thedat 

um  of  ( 

Mund-  < 

ings  on  th< 

i  Admiralty  Charts  for  this  region,  and  which  is  1.3  feet  below  mean  sea  level. 

Symbo 

Is  and  abbreviations  relating  to  the  moon:  9,  new 

moon; 

^,  Ist  < 

luar.;  Q.  'uU  moon 

i;  (C,  3d  quar.;  E, 

moon  on  the   | 

equator;  14 

\,  S,  mooD 

L  farthest  north 

or  south  of  the  equator;  A, 

P,  moon  in  apogee  or  perigee. 
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APRIL. 


MAY. 


JUNE. 


a 

8 


N 


I 


£ 


o 


Day  of— 


W.  Mo. 


W      1 
Th    2 


Time  and  Heifht  of  High  and 
Low  water. 


F 

3 


3 

4 
5 


Tu 
W 
Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

8 


8 


M     6 

7 

8 

9 

10 

11 

12 
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14 
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16 
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23 
24 
25 
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'w 
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27 
28 
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30 
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0.7 
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0.8 

0:32 
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1:17 
7.7 

2:12 
7.2 

3:83 
6.7 

6:20 
6.7 

0:60 
8.7 

1:46 
2.9 

2:84 
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3:16 
1.6 

3:54 
1.1 

4:80 
0.9 

5:07 
0.9 

5:42 
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6:16 
L5 
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7.5 
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6.9 

1:20 
6.5 

2:10 

6.1 

3:88 
5.8 
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5.9 
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8.9 
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7.9 

14:24 
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0:68 
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1:26 
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2:11 
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8:38 
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5:07 
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12:58 
9.3 
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1.0 

7:47 
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8:62 
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10:07 
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11:27 
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8:45 
8.3 

9:80 
8,7 
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17:54 
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12:37 
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18:34 
8.6 

14:25 
3.6 

15:09 
8.7 

16:61 
3.7 

16.31 
3.9 

17:10 
4.1 

17:60 
4.8 

18:30 
4.5 

19:10 
4.7 

13:47 
8.1 

14:26 
7.9 

15:09 

7.7 

16:00 
7.6 

16:54 
7.6 

17:51 
7.7 

12:63 
4.2 

13:50 
4.0 

14:43 
3.8 

15:30 
3.7 

16:19 
8.6 

17:08 
8.6 

17:58 
3.6 

18:62 
3.6 

13:35 
9.5 


19:60 
4.1 

21:00 
4.2 

22:16 
4.0 

23:28 
3.6 


18:49 
8.1 

19:88 
8.8 

20:21 
8.4 

21:02 
8.4 

21:88 
8.8 

22:14 
8.1 

22:48 
7.8 

23:23 
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16 
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8 

8 

M 

Tu 

W 
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F 

8 

8 

M 

Tu 


20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
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Time  and  Height  of  High  and 
Low  Water. 


1:26 
7.3 

2:85 
6.9 

8:54 
6.7 

5:16 
6.8 

0:00 
2.4 

0:63 
L9 

1:40 
L4 

2:24 
LI 

8.-08 
0.9 

8:40 
0.9 

4:16 
0.9 

4:46 
LI 

6:16 
L3 

6:44 
L6 

0.-02 
6.8 

0:45 
6.6 

1:85 
6.4 

2:85 
6.2 

8:47 
6.3 

6:15 
6.5 

6:85 
7.1 

0:49 
L5 

1:42 
.0.8 

2:81 
0.2 

8:20 
—0.2 

—0.3 

4:55 
—0.1 

5:41 
0.3 

0:22 
7.9 

1:20 
7.6 


7:36 
L7 

8:35 
2.5 

9:45 
3.3 

10-^ 
3.9 

6:82 
7.1 

7:40 
7.6 

8:34 

8.0 

9:20 
8.4 

10.-02 
8.6 

10:89 
8.7 

11:10 
8.8 

U:42 
8.8 

12:13 

8.8 

12:46 
8.7 

6:13 
2,0 

6:48 
2.6 

7:29 
3.1 

8:20 
8.6 

9:25 
4.2 

10:51 
4.5 

12:08 
4.7 

7:40 
7.8 

8:87 
8.6 

9:28 
9.2 

10:16 
9.7 

11:00 
10.0 

11:44 
10.1 

12.-29 
10.0 

6*.30 
LO 

7:19 
L8 


14:25 
9.1 

15:18 
8.6 

16:14 
8.3 

17:10 
8.1 

12.^ 
4.3 

13.-06 
4.5 

14.-00 
4.6 

14:49 
4.5 

15:34 
4,5 

16:15 
4.5 

16:55 
4.5 

4.5 

18:12 
4.4 

18:48 
4,3 

13:12 
8,6 

13:45 
8.4 

14:19 
8.3 

14u57 

8.2 

15:45 
8.0 

16:40 
7,9 

17:41 
7.9 

13:17 
4.6 

14:17 
4.4 

1602 
4.1 

16.-04 
3.8 

16-.55 
3.5 

17:46 
3.2 

18:38 
3.0 

13:12 
9,8 

13:57 
9.3 


20-.50 
3.4 

21:56 
3.2 

23.<»} 

2.9 
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7.9 
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7.9 
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7.9 

20:30 

7.8 

21:11 
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7.6 

22:25 
7.4 

7.2 
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7.0 


19:27 

4.2 

20:12 
4.0 

21:03 
3.6 

2I:.57 
3.2 

22:56 
2.8  I 

23:54 


18:47 
KG 

19:49 
8.1 

20:49 
8w3 

21:42 
8.4 

22:35 

8.5. 

• 

23:27  ; 
8.3 


19:30 
2.8 

20:3s  , 

2.7 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  flnt  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Mean  Local  Civil  for  the  meridian  66°  58'  £.;  0^  is  midnight,  12^  is  noon;  all  houxs  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  tlmee  after  noon;  for  lnstaDci>. 
15:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the 
datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  6.4  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  J),  1st  quar.;  Q,  full  moon;  C>  ^  quar.;  £,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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equator,  K,  8,  moon  fanhest  north  or  south  of  the  equator;  A,  P,  mi  on  in  apogee  or  perlgt 


M    28 

2:50       8:41      13:54 

20  A> 

Tu  29 

43)1      10*5      14:M 

22K.. 

W  30 

"  ■"    " 

3.7 

heights 

n  the  second  line  of  e^L 

hdajr; 

■ide  Plan 

ull  moon 
Igee. 

houn  le«  than  12  are  Id. the  1 
imes  afternoon;  lorloslanee, 
,  which  is  approilmateiy  the 

d.  3d  quar.;  E,  moon  on  the 

254 


KARACHI,  INDIA,  1903. 


OCTOBER. 

NOVEMBER. 

■ 

DECEMBER. 

1     , 
B  1  Day  of— 

o  < 

Time  and  Height  of  High  and 
Low  Water. 

Day  of— 

Timeand  Height  of  High  and 
Low  Water. 
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9:19 
8.6 

15:41 
0.4 

22.-22 
9.4 

1  s 

5 

8:58 
3.8 

9:35 

8.5 

16:01 
-0.3 

22:54 

9.9 

'O  Tu    6 

1 

1 

3:21 
2.7 

9:26 
8.6 

15:38 
1.8 

21:58 
8.7 

F     6 

4:14 
3.3 

9:56 
8.6 

16:18 
0.1 

23Kn 
9.6 

N 

S     6 

4:45 
3.6 

10:20 
8.4 

16:4.^ 
-0.8 

23:37 

10.0 

w 

7 

8:55 
2.6 

9:54 
8.7 

16K)8 
1.2 

22:84 
9.0 

S      7 

4:65 
3.4 

10:32 
8.5 

16:57 
0.1 

23:46 
9.6 

P 

M     7 

5:32 
8.6 

11:06 
8.3 

17:27 
0.0 

•           •          • 

Th 

8 

4:32 
2.7 

10:'22 

8.8 

16:40 
0.8 

23:10 
9.2 

N 

S     8 

5:39 
8.6 

11 .10 

8.4 

17:87 
0.8 

•         •         ■ 

Tu    8 

0:20 
9.9 

6:22 
3.5 

11:55 

8.0 

18:13 
0.6 

F 

9 

5:07 
8.0 

10:54 
8.7 

17:14 
0.7 

23-.51 
9.1 

M     9 

0:81 
9.4 

6:26 
8.9 

11:54 
8.0 

18:20 
0.7 

W     9 

1 

1:06 
9.6 

7:14 
3.5 

12:50 
7.6 

19:02 

l.S 

S    10 

5:44 
8.4 

11:26 
8.5 

17:62 
0.8 

•        •        • 
■        •        • 

P 

Tu  10 

1:18 
9.1 

7:15 
4.1 

12:42 
7.5 

19H)9 
1.4 

Th  10 

1:50 
9.8 

8:10 
3.4 

13:62 
7.0 

19:55 
2.3 

S    11 

0:35 
8.9 

6:22 
8.8 

12:01 
8.2 

18:84 
1.1 

W  U 

2:08 
8.7 

8:18 
4.2 

18:42 
6.9 

20K)7 
2.2 

C    F    11 

2:40 

8.8 

9:12 
3.2 

15K)7 
6.8 

ah57 
3.3 

N'M    12 

;       1 

1:21 
8.5 

7:09 
4.8 

12:41 
7.7 

19:20 
1.6 

(C 

Th  12 

3:05 
8.3 

9:88 

4.1 

IbKTJ 
6.4 

21:21 
3.0 

E    S    12 

1 

3:82 

8.4 

10:20 
3.0 

16:32 
6.7 

22:1S 
3.9 

Tu  13 

2:20 
8.1 

8K)8 
4.7 

13:86 

7.2 

20:21 
2.2 

F 

13 

4:10 
8.0 

10:50 
8.7 

16:46 
6.6 

22:44 
8.6 

S'l3 

1 

4:29 
8.1 

11.-26 
2.5 

17:68 
6.9 

23:32 

4.5 

:C'W'14 

,      1 

8:27 

7.8 

9:33 
4.8 

14:50 
6.6 

21:42 
2.7 

S 

14 

5:15 
7.9 

11:58 
3.1 

18:17 
7.0 

•  •        • 

•  •         ■ 

M   14 

1 

5:29 
7.9 

12:24 
2.0 

19:15 
7.8 

•          *         ■ 

Th  15 

4:45 
7.7 

11:10 
4.4 

16:40 
6.5 

23:10 
8.0 

£ 

8 

15 

0:04 
3.7 

6:15 
8.0 

12:54 
2.3 

19r26 
7.7 

Tu  15 

1 

0:40 
4.7 

6:28 
7.8 

18:18 
1.5 

20:16 
7.9 

P 

F   16 

5:56 
7.8 

12:20 
8.7 

18:18 
7.0 

•  •        • 

•  •        • 

M 

16 

1:05 
8.8 

8.2 

13:42 
1.6 

li0:22 
8.2 

W  16 

1 

1:40 
4.7 

7:22 
7.8 

14:06 

1.1 

21:06 

8.4 

S    17 

0:28 
8.0 

6:57 
8.0 

13:18 
2.9 

19:80 
7.7 

Tu  17 

2KX) 
8.7 

7:55 
8.4 

14:26 
1.0 

21:10 
8.8 

Th  17 

2:82 
4.7 

8:12 

7.8 

14:48 
0.8 

21:48 

8.8 

E 

»    18 

1 

1:30 
2.8 

7:45 

«.4 

14K)6 
2.2 

20:28 
8.4 

W  18 

2:48 
8.7 

8:38 
8.5 

15K)7 
0.6 

21:54 
9.0 

F    18 

3:20 
4.5 

8:69 
7.8 

15:29 
0.6 

22:27 

9.0 

M   19 

1 

1            ' 

2:21 
2.6 

8:30 

8.8 

14:49 
1.4 

21:16 
9.0 

• 

Th  19 

8:82 
8.7 

9:18 
8.5 

15:46 
0.3 

22M 
9.2 

?  s  i» 

4.-04 
4.3 

9:41 
7.8 

16.-04 
0.6 

23jOO 

9.1 

•  Tu  20 

1 

3Kn 
2.6 

9:10 
9.1 

15:29 
0.8 

22K)1 
9.3 

F    20 

4:14 
3.8 

9:57 
8.8 

16.'22 
0.4 

23:10 
9.2 

S   20 

4:44 

4.2 

10:20 
7.7 

16:30 
0.8 

23:31 
9.2 

W  21 

1 

3:50 
2.6 

9:48 
9.1 

16K)7 
0.5 

22:42 
9.4 

S 

S    21 

4:54 
8.9 

10:86 
8.0 

16:67 
0.6 

28:47 
9.1 

Mi  21 

6:22 
4.2 

10:65 
7.5 

17H)9 
1.1 

■         «        • 

Th 

22 

4:90 
2.9 

10:23 
8.9 

16:45 
0.4 

23:24 
9.8 

S   22 

5:35 
4.1 

11:10 
7.7 

17«1 
1.0 

•        •        ■ 
■        ■        ■ 

Tu  22 

0:01 
9.1 

6:00 
4.1 

11:27 
7.2 

17:38 
1.4 
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23 

5:10 
8.2 

10:58 
8.6 
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0.7 
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M'23 
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8.9 

6:16 
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11:42 
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6:88 
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28 
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21:52 
4.5 
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28 
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16:38 
6.2 
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4.8 

Th 

29 

4:02 
7.2 

10:49 
4.9 

16K)0 
5.6 

22KK2 
4.0 

E 

s 

29 

4:28 
7.4 

11:87 
3.6 

17:58 
6.1 

28:29 
4.7 

Tu 

29 

4K)0 

7.7 

11:28 
2.6 

18:12 
6.6 

23:37 
5.1 

F 

30 

5K)7 
7.0 

11:52 
4.5 

17:44 
5.7 

23:27 
4.2 

M 

30 

5:25 
7.6 

12:28 

2.9 

19K)4 

tf.8 

m         •         » 
•         •         • 

W 

30 

5:05 
7.6 

12:28 
2.0 

19:24 
7.8 

•  ■        • 

•  *                V 

S 

31 

6K)4 
7.2 

12:45 
3.9 

18:58 
6.8 

•  •         • 

•  •        • 

Th 

31 

0:54 
5.0 

6:17 
7.7 

13:21 
1.3 

20:^ 

8.1 

a 

Th 
com] 

paria 

les  are  placed  in  the  order  of  oc< 
on  of  consecutive  heights  will  i 

cun 
ndi 

renc< 
cate 

B,  Wl 

wh€ 

th  their  times  on 
aher  it  Is  high  or 

the  first  line  a 
low  water. 

nd 

heig 

htsc 

>n  the  second  line  of  each  dar 

forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the 
datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  5.4  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  9,  new  moon;  ^,  l.stquar.;  Q,  full  moon:  ^,  8d  qoar.;  E,  mooQ  on  tbe 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee.  i 
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JANUARY. 


a  IDayof— 

S 

S    W.  Mo. 


Time  and  Height  of  High  and 
Low  water. 


1 
2 
3 
4 
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Th 
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s 

E   M 
Tu    6 

D.W     7 
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Th    8 

F     9 

I  S    10 
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S  11 
M  12 
Tu  13 
W  14 
Th  15 
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Th 
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22 
23 
24 
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26 


Tu:27 

W  28 

I 

Th  29 

F    30 

I 

31 


2:56 
4.1 

8:85 
8.9 

4:14 
8.7 

4:54 
8.5 

5:42 
8.2 

6:46 
2.9 

0:82 
6.5 

1:26 
6.4 

2:81 
6.4 

8:40 
6.5 

4:47 
6.7 

0:20 
4.1 

1:14 
8.8 

2KM 
8.4 

2:62 
8.1 

8:42 
2.8 

4:85 
2.7 

5:80 
2.6 

6:29 
2.6 

0:23 
6.6 

1:06 
6.2 

1:58 
5.9 

2:50 
5.7 

8:59 
6.6 

4:54 
5.7 

0:48 
4.4 

1:15 
4.8 

1:42 
4.1 

2:11 
8.8 

2:48 
8.4 

3:15 
3.1 


8:03 
5.9 

8:38 
5.8 

9:18 
5.6 

10:07 
5.3 

4.9 

12:19 
1.5 

7:58 
2.5 

9:11 
1.9 

10:15 
1.8 

11:13 
0.6 

12:08 
0.0 

5:48 
6.9 

6:43 
7.0 


IIKK 
5.4 

12:18 
4.8 

7S9 
2.6 

8:58 
2.4 

10:12 
2.1 

11:09 
1.8 

11:50 
1.5 

12:20 
1.2 

5:42 
5.7 

6.-22 
5.9 

6:68 
5.9 

7:80 
6.0 

8:05 
6.1 

8:42 
6.0 


14JM) 
0.8 

15:20 
1.0 

15:50 
1.4 

16:24 
1.9 

16:59 
2.5 

17:39 
8.1 

14:02 
4.4 

16:14 
4.5 

17:37 
b.2 

18:32 
5.8 

19:15 
6.3 

12:50 
-0.8 

13:84 
—0.5 


17:04 
2.0 

17:51 
2.9 

13:40 
4.4 

16:00 
4.3 

18:00 
4.7 

18:56 
5.2 

19:30 
5.6 

19:53 
5.8 

12:49 
1.0 

13:13 
0.9 

13:88 
0.8 

14:05 
0.8 

14:31 
0.9 

15:00 
1.2 


21:51 
6.5 

22:18 
6.5 

22:48 
6.6 

23:19 
6.5 

23:51 
6.5 


18:40 
8.7 

20:11 
4.2 

21:66 
4.3 

23:16 
4.3 


19:55 
6.7 

20:32 
7.1 


7:85 
7.0 

14:18 
—0.4 

21:10 
7.2 

8:25 
6.8 

15:C0 
—0.1 

21:45 
7.3 

9:16 
6.4 

15:40 
0.5 

22:24 
7.4 

10H)9 
5.9 

16:20 
1.2 

23:02 
7.2 

2t:42 
6.9 


18:45 
8.7 

19:54 
4.3 

21:20 
4.6 

22:49 

4.8 

23:59 
4.7 


20:07 
6.0 

20:22 
6.2 

20:37 
6.4 

20:54 
6.5 

21:18 
6.7 

21:42 
6.8 


FEBRUARY. 


a 

8 


E 


Day  of— ; 


W.  I  Mo. 

S      1 
M 


Time  and  Helxbt  of  High  and 
Low  water. 
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W  11 


o 
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Tu  17 

W  18 

s 

A 


Th 
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M   23 
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Tu;24 
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W  25 

Th  26 

F    27 

S    28 


3:46  9.-24  15:34  22K» 

2,9  5.8  L6  6.8 

4:22  10:09  16:06  22:36 

2.6  5.6  2.1  6.8 

5:10  11:00  16:40  23:10 

2.3  5.2  .2.7  6.7 

6:08  12:10  17:15  28:50 

2.2  4.8  3.3  6.5 

7:10  13:45  18:03  .    .    . 

2.0  4.5  3.9  ..    . 

0:40  8:30  15:40  19:40 

6.3  1.8  4.6  4.4 

1:49  9:45  17-.20  21:50 

6.2  1.4  5.2  4.6 

3:16  10:52  18:22  23:12 

6.1  0.9  5.7  4.3 

4:36  11:48  19:00  .    .    . 

6.4  0.4  6..2  .    .    . 

0:15  5:45  12:35  19:34 

8.9  6.5  0.2  6.7 

1:06  .6:44  13:20  20:06 

8.4  6.8  0.1  7.0 

1:51  7:85  14:00  20:38 

2.8  6.9  0.2  7.3 

2:86  8:24  14:40  21:10 

2.4  6.8  0.6  7.4 

3:20  9:10  15:18  21:45 

2.0  6.5  1.1  7.4 

4:04  9:59  16:00  22:18 

1.9  6.1  1.7  7.1 

4:48  10:48  16:34  22:52 

2.0  5.6  2.5  6.8 

5:40  11:46  17:a'>  23:23 

2.1  5.0  3.3  6.6 

6:89  18'K)1-  17:83  23:58 

2.8  4.5  3.9  6.1 

7:50 
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0:38  9:11 

6.7  ,    2.4 

1:40  10:28 

5.3  2.3 

3:18-    11:15 

6?2  2.0 

0:10  4:38  A:dO  18:30 

4.8  5.2  1.8  5.7 

0:80  5:85  12:20  19:10 

4.1  5.4  .   1.6  6.0 

0:58  *     6:18  12:47  19:38 

8.9  5.7  1.4  6.2 

1:21  6:65  13:15  19:53 

3.5  5.9  1.3  6.5 

1:48  7:30  13:43  20:13 

3.0  6.1  1.8  6.7 

2:19  8:05  14:15  20:37 

2.6  6.2  1.4  6.9 
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20' 

21 

22 

23 

24 
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27 

28 

29 

30 

31 


2:48  8:44  14:50  21:03 

2.1  6.3  L7  6.9 

3:21  9:25  15:22  21:33 

1.8  6.2  2.1  6.9 

4:00  10K)3  16:65  22:04 

1.6  5.9  2.6  6.8 

4:40  10:54  16:80  22:38 

1.6  5.6  3.1  6.6 

5:30  12K)0  17K)8  23:16 

L6  5.1  3.7  6.4 

6:34  13:40  18:04  .    .    . 

1.8  4.8  4.2  ..     . 

0:07  7:53  15:35  19:58 

6.1  1.8  4.9  4.5 

1:28  9:19  17K)7  21:58 

5.8  1.7  5.4  4.4 

8:12  10:34  17:62  28:17 

5.7  1.4  5.8  4.0 

4:44  11:30  18:26  .    .    . 

5.9  1.2  6.2  ..    . 

0:09  5:60  12:20  18:57 

8.4  6.2  LI  6.7 

0:54  6:47  13K)0  19:28 

2.7  6.6  LI  7.0 

1:85  7:85  13:42  19:59 

2.0  6.7  L2  7.2 

2:14  8:20  14:22  20:32 

L6  6.7  L5  7.2 

2:51  9K»  14:58  21.-04 

1.4  6.5  2.0  7.1 

3:80  9:47  15:30  21:85 

L3  6.2  2.5  6.9 

4:12  10:30  16K)2  22:03 

L4  5.6  3.0  6.6 

4:65  11:19  16-.34  '22:35 

1.7  5.2  3.6  6.2 

5:42  12:18  17K)6  23.-02 

2.0  4.8  4.1  5.7 

6:35  14K)0 

2.4  4.6 

7:48  17:17 

2.6  4.9 

9:00 

2. 7 . 

2:35  10H» 

4.7  2.7 

4:28  10:58  18:10  .    .    . 

4.7  2.5  5.6  ..     . 

0:04  5:25  11:35  18:20 

8.8  5.1  2.4  5.9 

0:25  6K)8  12:10  18:88 

3.3  5.5  2.2  6.2 

0:60  6:46  12:51  19:05 

2.7  5.9  2.0  6.4 

1:16  7:24  13:26  19:32 

2.1  6.2  2.0  6.7 

1:45  7:59  13:59  20:02 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutiye  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Mean  Local  Civil  for  the  meridian  44°  59^  E. :  0^  is  midnight,  12i>  is  noon;  all  hour8  less  than  12  are  in  the 
forenoon  (a.m.),  all  greater  are  in  the  aftem(x>n  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
1 15:42  is  8:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the 
datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  4.2  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  J),  1st  quar.;  Q,  full  moon;  (^,  8d  quar.;  E,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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1 

JANUARY. 

FEBRCARY. 

MARCH. 

• 

1 

Day  of— 
W.  Mo. 

Th     1 

Time  and  Height  of  High  and 
Low  water. 

• 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

c  Day  of— 

Time  and  Height  of  High  and 
LowWater. 

W. 

8 

Mo. 
1 

a 

W.  |Mo. 

8:10 

9:18 

15.-20 

21:28 

E 

8:47 

9:%' 

16.00      22.-00 

S 

1 

2:50 

8:55 

1607 

2106 

4.8 

0.9 

4.2 

0.7 

4.7 

0.5 

4.6         0.4 

4.8 

0.8 

4.7 

0.3  i 

1  F,   2 

3-.S4 

9:4!> 

15:60 

21:58 

M 

2 

4:20 

10:26 

16:o3      22:34 

m;  2 

8:21 

9.-27 

16:86 

21:36 

p 

4.4 

0.8 

4.2 

0.7 

4.8 

0.4 

4.4         0.5 

5.0 

0.2 

4.7 

0.2 

:  s 

f{ 

4.-06 

10:12 

16:19 

22:20 

Tu 

3 

4:55 

11:02 

17:10      23:11 

Tu 

3 

8:54 

10O2 

16:10 

22:10 

4.4 

0.8 

4.2 

0.7 

4.7 

0.5 

4.3         0.6 

5.0 

0.2 

4.7 

0.2 

S,    4 

4:42 

10:48 

16:55 

22:56 

W 

4 

5:86 

11:45 

17:56      23:55 

W 

4 

4:29 

10:87 

16:46 

22:49 

1 

WF      1              M. 

4.4 

0.7 

4.1 

0.8 

4.6 

0.6 

4.1         0.8 

4.9 

0.3 

4.6 

0.4 

E 

M     5 

6:21 

11:27 

17:88 

23:87 

-^ 

Th 

5 

6:22 

12:85 

18:46    .    .    . 

Th 

5 

6:09 

11:16 

17:29 

23:38 

1 

4.4 

0.8 

4.0 

0.9 

4.8 

0.8 

9.  o     •     .     • 

4.7 

0.5 

4.3 

0.7 

])'Tii     6 

6:06 

12:15 

18:25 

•        ■        • 

F 

6 

0:49 

7:20 

13:35      19:52 

3) 

F 

6 

5:56 

12:06 

18:20 

•         •         • 

4.» 

0.8 

3.8 

•        •        • 

1.1 

4.0 

1.1         8.6 

4.8 

0.8 

4.0 

•                %               9 

1 

W 

7 

0:25 

6:58 

18:10 

19:24 

s 

7 

1:67 

8:30 

14:55      2120 

N 

8      7 

0:24 

6:51 

13:06 

1926 

1.0 

4.2 

1.0 

8.7 

*«./ 

V 

1.4 

8.7 

1.4         8.5 

•»./ 

• 

LI 

8.9 

L2 

3.6 

Th;    8 

lai 

8K)0 

14:16 

20*.85 

N 

s 

8 

8:30 

lOKX) 

16:25      22:60 

6 

8 

1:38 

8:06 

14:26 

20:58 

1 

1.2 

4.0 

1.2 

8.5 

1.6 

3.7 

1.8         3.6 

L5 

3.5 

L6 

8.4 

F  '   9 

2:80 

9K)9 

15:80 

21:55 

M 

9 

5:02 

11:22 

17:43    .    .    . 

\T 

9 

3:12 

9:45 

16:10 

22:86 

1 

1.4 

8.9 

1.2 

3.6 

\A 

3.9 

1.0    ..    . 

*^ 

L7 

3.5 

L5 

3.6 

S    10 

8:55 

10:24 

16:47 

28:10 

P 

Tu 

10 

0:02 

6:18 

12:30      18:44 

P   Tn 

10 

5:02 

11:16 

17:85 

28:51 

I 
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8.9 

1.1 

8.8 

4.0 

LI 
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L5 

3.7 

1.2 

4.0 

!n 

s 

11 

5:15 

11:82 
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Th 
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Tu 
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1:10 

7:19 

18:81 

19:41 
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13 

2:32 

8:45 

14:53      20:57 
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F 
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1:34 

7:46 

18:58 

20.01 

— • 

^k  \M 
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4.5 

0.7 

4.6 

0.3 

■& 

■a  %0 

6.1 

0.1 

4.9         0.0 

E 

fc%^ 

4.8 

0.3 

4.8 

0.1 

w 

14 

1:68 

8:10 

14.-20 

20:27 

E 

s 

14 

8:12 

9:24 

16-.dl       21:35 

s 

14 

2:18 

825 

14:35 

20:38 

1 

»  W 

^    A 

4.8 

0.4 

4.8 

0.1 

•*• 

A  ^ 

5.2 

0.1 

4.9         0.0 

*^ 

A  A 

5.1 

0.1 

4.9 

0.0 

Th 

15 

2:44 

8:r)6 

15K)5 

21:10 

s 

15 

8:60 

10:01 

16:10      22:12 

s 

15 

2:51 

9:00 

i6ao 

21:13 

^v^ 

5.0 

0.3 

4.8 

0.1 

^\j 

5.2 

0.1 

4.9         0.1 

5.2 

0.0 

6.0 

0.0 

F 

16 

8:27 

9:40 

15:49 

21:53 

M 

16 

4:80 

10:38 

16:48      22:50 

M 

16 

3:28 

9:85 

16:45 

21:47 

^  x^ 

5.1 

0.2 

4.8 

0.1 

^«^ 

^  \^ 

5.0 

0.3 

4.6         0.3 

A*^ 

*  v^ 

5.2 

0.1 

4.9 

0.2 

E 

8    17 

4:10 

10:22 

16:81 

22:35 

% 

Tu 

17 

5.-07 

11:15 

17:25      23:25 

Tu 

17 

4:01 

10:07 

16:20 

2220 

^^ 

5.1 

0.8 

4.7 

0.2 

^   %A 

A  f 

4.8 

0.5 

4.3         0.7 

^b   VB 

A   I 

5.0 

0.2 

4.7 

0.4 

s 

18 

4:54 

UH)6 

17:16 

23:17 

w 

18 

5:45 

11:58 

18.-06    .    .    . 

w 

18 

4:36 

10:40 

16:68 

22:52 

i 

4.0 

0.4 

4.5 

0.5 

A  Xi^ 

4.4 

0.8 

8.9    ..    . 

4.7 

0.6 

4.3 

0.7 

M 

19 

5:88 

11:48 

18K» 

■        ■        • 

Th 

19 

0:05 

6:28 

12:35      18:51 

Th 

19 

5:10 

11:16 

17.28 

28:27 

f 

4.7 

0.7 

4.2 

•        «        • 

LI 

4.0 

L2         8.6 

4.3 

0.8 

4.0 

LI 

a 

Til 

20 

0:02 

6:24 

12:85 

18:51 

F 

20 

0:60 

7:17 

13:80      19-.52 

S 

F 

20 

5:45 

11:65 

1806 

•        •        • 

0.8 

4.4 

0.9 

8.8 

L6 

3.6 

1.5         3.2 

3.9 

LI 

3.7 

•        •        • 

W 

21 

0:60 

7:15 

13:28 

19:48 

s 

s 

21 

1:51 

8:21 

14:45      2121 

(C 

8 

21 

0:08 

629 

12:89 

1901 

1.1 

4.0 

1.2 

3.5 

K^ 

L9 

8.3 

L8         3.0 

L5 

3.5 

L5 

8.8 

Th 

22 

1:45 

8:11 

14:32 

20:59 

A 

s 

22 

3:26 

9:50 

16:27      22:54 

A 

8 

22 

1:00 

7:80 

13:42 

20:20 

1.5 

8.7 

L6 

3.3 

2.1 

3.2 

L8         8.1 

^1^ 

L8 

3.2 

L8 

3.1 

F 

23 

2:56 

9:20 

15:51 

22:20 

M 

23 

5:10 

11:11 

17:42      23:59 

M 

23 

2:24 

9O0 

15:25 

22:00 

1.8 

8.5 

1.6 

8.2 

mB^^ 

2.0 

3.3 

L6         3.4 

A*^ 

mm^^ 

2.1 

8.0 

2.0 

8.1 

S    24 

4:24 

10:34 

17:08 

28:85 

Tu|24 

6:14 

12:15 

18:31    .    .     . 

Tu 

24 

4:25 

10:40 

17:00 

23:15 

. 

1.8 

8.5 

1.6 

3.3 

1.7 

3.6 

L4    .     .    . 

2.0 

3.1 

L8 

3.3 

s 

H 

25 

5:41 

11:41 

18.-08 

•        •        • 

W  25 

0:45 

6-J>4 

13:00      19K)9 

W 

25 

5:36 

11:45 

17:55 

•        •        *     1 

A 

1.8 

3.6 

1.4 

•        •        • 

3.7 

1.4 

3.8         1.1 

1      '  ' 
1 

L7 

3.4 

L5 

•        •        ■ 

M 
*   — 

2B 

0:80 

6:37 

12:36 

18:54 

Th  26 

1:21 

727 

13:37      19:39 

Th 

26 

006 

6:20 

12:82 

18:34 

8.6 

1.6 

3.8 

1.2 

4.0 

LI 

4.1         0.8 

3.7 

L3 

8.8 

L2 

Tu  27 

1:11 

7:19 

13:24 

19:81 

• 

F    27 

1:52 

7:57 

14:07      20K» 

F 

27 

0:45 

6:55 

1308 

1908 

3.8 

L4 

4.0 

1.0 

4.8 

0.8 

4.3         0.6 

i 

4.1 

0.9 

4.1 

0.8 

•  W   28 

1:47 

7:51 

13:58 

20K)0 

£ 

8  ;28 

2:-20 

8:27 

14:35      20:35 

E 

S     28 

1:19 

7:26 

18:40 

19:39 

1 

4.0 

1.1 

4.1 

0.8 

4.6 

0.5 

4.6         0.4 

1 

4.5 

0.6 

4.4 

0.6 

Th'29 

2:17 
4.3 

8:20 
0.9 

14:28 
4.2 

20:30 
0.7 

• 

•    8   29 

1:51 
4.8 

7:58 
0.3 

14:10 
4.7 

20:09 
0.3 

F.SO 

2:46 
4.4 

8:50 
0.8 

14:57 
4.8 

20:59 
0.6 

, 

M  30 

2.'24 
5.0 

8:30 
0.1 

14:41 
4.8 

20:40 
0.2 

S    31 

3:15 

9:19 

15:28 

21:28 

Til  .^1 

2:56 

9:04 

16:16 

21:14 

4.6 

0.6 

4.4 

0.5 

6.1 

0.0 

4.8 

0.1 

The  tW 

les  are  placed  in  the  order  of  occurrence,  wi 

th  their  times  on 

the  first  line  and 

heig 

htsc 

>n  the  second  line  of  each  day; 

a  eomparl£ 

on  of  consecutive  heights  will  indicate  wh( 

jther  it  is 

high  or 

low  water. 

The  til 

ae  used  is  Mean  Local  Civil,  for  the  meridJ 

Ian  \^  25' 

E.;  O**  Is  midnight,  12i>  is  noon;  al 

1  hours  less  than  12  are 

in  the  1 

forenoon  ( 

a.m.),  all  greater  are  in  the  afternoon  (p. 

m.)  and  when  diminished  by  12  give  the  t 

imes  afte 

r  noon; 

for  instance,    1 

15:42  is  3:42 

!  p.  m.    The  heights,  in  feet  and  tenths,  an 

B  reckoned  from  the  Harmonic  Tide  Plane 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Mean  Local  Ciyil  for  the  meridian  18°  25'  E.;  O^"  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  tin- 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p,  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance 
15:42  is  3:42  p.  m.    The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the 
datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  2,5  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  ^,  1st  quar.;  O*  'ull  moon;  C  8d  quar.;  E,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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Low  Water. 


1 

2 

3 

4 

6 

6 

''   7 

8 

9 

10 

11 

12 

13 

14 


Th  15 

P    F   16 

S    17 

£ 

S    18 

M  19 

• 

Tu  20 

W .  21 

s 


Th 

22 

F 

23 

S 

24 

1 

25 

I 

ID 

A 


M  26 
Tu  27 
W  28 
Th|29 
F  30 
S    31 


8:06 
2.0 

4:45 
1.8 

5:44 
1.6 

0:22 
3.7 

0:57 
4.0 

1:27 
4.3 

1:55 
4.5 

2:26 
4.7 

2:56 

4.8 

3:30 
4.8 

4:07 
4.7 

4:49 
4.5 

5:38 
4.2 

0:15 
1.1 

1.-25 
1.5 

8:01 
1.6 

4:85 
1.4 

5:41 
1.0 

0:80 
4.3 

1:12 
4.6 

1:51 

4.8 

2:80 
4.9 

8:05 

4.8 

8:40 
4.7 

4:14 
4.5 

4:1)0 
4.2 

5:80 
8.9 

6:16 
8.6 

0:45 
1.7 

1:55 
1.9 

8:25 
1.9 


9:40 
8.1 

10:58 
8.3 

11:52 
8.6 

6:23 
1.3 

6:56 
1.0 

7:25 
0.7 

7-.54 
0.5 

8:24 
0.8 

8:55 
0.2 

9:30 
0.2 

10:08 
0.4 

10:50 
0.7 

11:41 
1.0 

6:86 
8.8 

8K)0 
8.6 

9:34 
3.6 

10:54 
8.9 

11:52 
4.8 

6:82 
0.6 

7:16 
0.4 

7:55 
0.2 

8:81 
0.2 

9:07 
0.8 

9:40 
0.5 

10:15 
0.8 

10:50 
1.1 

11:80 
1.4 

12:16 
1.6 

7:18 
8.3 

8:32 
3.2 

9:51 
3.4 


16KN> 
2.0 

17:26 
1.7 

18:10 
1.4 

12:81 
4.0 

18:06 
4.8 

18:87 
4.6 

14:07 
4.8 

140)9 
4.9 

15:11 
4.9 

15:47 

4.8 

16:24 
4.6 

17:08 
4.3 

18:01 
8.9 

12:45 
1.8 

14:18 
1.6 

16:05 
1.5 

17:21 
1.1 

18:15 
0.7 

12:42 
4.7 

18:26 
4.9 

14K)6 
5.1 

14:48 
5.0 

15:19 
4.9 

15:58 
4.6 

16:28 
4.3 

17:05 
4.0 

17:45 
3.6 

18:38 
3.3 

13:21 
1.8 

14:54 
1.9 

16:19 
1.7 


22:25 
8.1 

28:85 
8.4 


18:44 
1.0 

19:12 
0.7 

19:48 
0.4 

20:13 
0.2 

20:45 
0.1 

21:20 
0.1 

21:55 
0.2 

22:8.S 
0.4 

23:20 
0.7 


19:12 
8.5 

20:50 
8.4 

22:27 
8.6 

28:87 
8.9 


18:59 
0.4 

19:89 
0.1 

20:15 
0.0 

20:50 
0.1 

21:24 
0.2 

21:58 
0.4 

22:32 
0.7 

23:10 
1.0 

23:52 
1.4 


19:62 
3.1 

21:26 
3.1 

22:41 
3.3 


NOVEMBER. 


99 


o 


N 


Day  of— 


W. 


Mo. 


8 

M 

Tu 

W 

Th 

F 

S 

8 
M 

Tu  10 
W '  11 
dTh  12 

F   13 

.S 
e|  8 
M 


I 


14 
15 
16 


Time  and  Hei^t  of  High  and 
Lowwater. 


Tu  17 
W  18 
Th  19 


s 


F 

S 
8 
M 


20 
21 
22 
23 


Tu  24 

W  25 

Th  26 

F   27 


E 


s 

8 
M 


28 
29 
30 


4:36 
1.7 

5:80 

1.4 

0:15 
8.9 

0:52 
4.2 

126 
4.5 

2K)1 
4.7 

2-.38 
4.8 

8:15 
4.8 

8:55 
4.7 

4:40 
4.5 

5:80 
4.8 

0K)5 
1.0 

1:12 
1.8 

2:37 
1.5 

4:08 
1.8 

5:11 
1.1 

0:08 
4.2 

0:50 
4.4 

1:32 
4.5 

2:10 
4.6 

2:45 
4.6 

8:20 
4.5 

8:55 
4.4 

4:80 
4.2 

5K)7 
4.0 

5:50 
8.8 

0:10 
1.4 

1:02 
1.6 

2:06 
1.7 

3:19 
1.7 


10:52 
8.6 

11:40 
4.0 

6:11 
1.1 

6:48 
0.8 

7:22 
0.6 

8:00 
0.4 

8:86 
0.8 

9:16 
0.8 

9:59 
0.5 

10:45 
0.7 

11:88 
1.0 

6:82 
4.0 

7:48 
8.8 

9K» 
3.8 

10:20 
4.0 

11:22 
4.8 

6:05 
0.9 

6:54 
0.7 

7:87 
0.6 

8:13 
0.6 

8:49 
0.6 

9:23 
0.7 

9:56 
0.9 

10:80 
1.1 

11:10 
1.2 

11:51 

1.4 

6:38 
3.7 

7:35 
3.6 

8:41 
3.6 

9:46 
3.7 


17:16 
1.4 

17:56 
1.0 

12:22 
4.8 

18:01 
4.6 

18:39 
4.8 

14:15 
4.9 

14:51 
4.9 

15:81 
4.7 

16:14 
4.5 

17K)1 
4.2 

17:58 
8.9 

12:45 
1.2 

14K)9 
1.4 

15:89 
1.8 

16:50 
1.1 

17:47 
0.8 

12:16 
4.5 

18:01 
4.7 

18:44 

4.8 

14:22 
4.7 

14:57 
4.6 

15:80 
4.4 

16K)5 
4.2 

16:40 
8.9 

17:20 
3.7 

18K» 
3.5 

12:42 
1.5 

13:46 
1.6 

15:00 
1.6 

16:09 
1.4 


28:84 
8.6 


18:84 
0.7 

19:10 
0.4 

19:46 
0.2 

20:22 
0.1 

21 KN) 
0.1 

21:40 
0.2 

22:22 
0.4 

23:10 
0.7 


19:09 
3.7 

20:34 
3.5 

21:59 
8.6 

28.-08 
8.9 


18:84 
0.6 

19:15 
0.4 

19:53 
0.3 

20:29 
0.3 

21:02 
0.4 

21:36 
0.5 

22:10 
0.7 

22:45 
1.0 

28:20 
1.2 


19KM 
8.3 

20:11 
8.2 

21:27 
3.3 

22:31 
3.5 


DBCSMBER. 


d  Day  of— 


O 


W.  Mo. 


£ 


Tu 
W 
Th 

F 

S 

8 

M 

Tu 

W 

Th'lO 

F   11 


S 
8 
M 


12 
13 
14 


Tu  15 

W   16 

Th  17 

F   18 


S 

8 

M 

Tu 

W 


19 
20 
21 
22 
23 


Th  24 

I 

F  25 
S  26 
827 
M:28 

Tu  29 

I 

W  I  30 

I 

Th  31 


Time  and  BMftkt  of 
Lowwater, 


4:24 
1.5 

5:21 
1.8 

0:16 
4.0 

1:00 
4.8 

1:41 
4.6 

2:24 

4.7 

8K)6 
4.8 

8:49 
4.8 

4*.85 
4.7 

5.-25 
4.5 

6:21 
4.8 

0:66 
LI 

2:08 
L8 

8:20 
1.4 

4:85 
L8 

6:40 
L2 

0:80 
4.0 

1:16 
4.2 

1:56 
4.8 

2:32 
4.4 

8K)6 
4.4 

8:89 
4.4 

4:10 
4.8 

4:45 
4.3 

6:20 
4.2 

6:01 
4.0 

0:16 
1.2 

1.-06 
1.4 

2:06 
L5 

8:18 
1.6 

4:88 

L4 


10:45 
8.9 

11:88 
4.2 

6:12 
1.0 

•6:60 
0.8 

7:41 
0.6 

8:26 
0.4 

9:10 
0.4 

9:56 
0.5 

10:42 
0.6 

11:35 
0.8 

12:85 
LO 

7:25 
4.1 

8:82 
4.0 

9:48 
4.0 

10:48 
4.1 

11:49 
4.2 

6:35 
LI 

7:21 
LO 

8:01 
0.9 

8:96 
0.8 

9:10 
0.9 

9:41 
0.9 

10:12 
LO 

10:49 
LO 

11:26 
LI 

12KJ7 
LI 

6:49 
8.9 

7:42 

8.8 

8:48 
8.8 

9:49 
3.8 

10:57 
3.9 


17:06 
L2 

1756 
0.8 

12:28 
4.4 

13:12 
4.6 

1357 
4.7 

14:40 
4.8 

15:23 
4.7 

16:10 
4.5 

1658 
4.3 

1758 
4.1 

1856 
3.9 

18:42 
L2 

1458 
L8 

16:11 
L2 

17:16 
LO 

18:10 
0.9 

12:40 
4.3 

13:28 
4.4 

14:07 
4.4 

14:42 
4.4 

15:16 
4.3 

15:48 
4.1 

16:20 
4.0 

1656 
8.9 

17:85 
8.8 

18:18 
3.6 

1256 
L2 

1855 
L3 

L3 

16:15 
1.2 

17:20 
LO 


23:28 

S.7 


18:41 
0.6 

19:24 

0.3 

20:05 
0.2 

20:4r> 
0.1 

21:30 
0.2 

22:15 
0.4 

23H)1 
0.6 

23:M 

0.6 


20:05 
3.7 

21=30 
3.6 

22:33 
3.7 

23-.S5 
3.9 


18:57 

a7 

0.6 
20:  IS 

20:49 
0.6 

21:20 
0.6 

21^1 
0.7 

22:S 
0.9 

22:56 
1.0 

23:34 
1.1 


i9ao 

3.5 

20:12 
3.4 

21:JK 
3.4 

22:89 
3.6 

23:42 
3.^ 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  tint  line  and  heights  on  the  noond  line  of  each  dajr; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Mean  Local  Civil  for  the  meridian  18^^  25'  £.:  0^  is  midnight,  12^  Is  noon;  all  houn  leas  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  hy  12  give  the  times  after  noon;  for  instance. 
15:42  is  8:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  apilroxlmately  the 
datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  2.5  feet  helow  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  9,  new  moon;  ^,  Ist  quar.;  O.  ^11  moon;  C*  ^  Quar.;  E,  moon  on  the 
equator:  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 

FEBRUARY. 

• 

MARCH. 

• 

c 

Day  of— 

Time  and  Heisht  of  High  and 
Low  water. 

i 

Day of— 

Time  and  Hei^t  of  High  and 
Low  Water. 

* 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W.  IMo. 

W. 

Mo. 
1 

W. 

Mo. 
1 

Th    1 

8:42 
10.8 

9.-20 
LI 

16:05 
9.7 

21:25 
L4 

E 

8 

4:18 
10.6 

lOKW 
0.4 

16-.38 
10.2 

22:11 
0.7 

8:26 
1L2 

9K)6 
-0.1 

15:41 
10.9 

21:16 
0.0 

F     2 

4:10 
10.1 

9:45 
LO 

16:80 
9.5 

21:54 
L4 

M 

2 

4:49 
10.4 

10:89 
0.6 

17H)7 
10.0 

22:68 
LO 

M 

2 

8:56 
ILl 

9:88 
-0.2 

16:12 
10.8 

21:54 
0.1  1 

S      3 

4:89 
9.9 

1022 
LI 

16:55 
9.4 

22:31 
L6 

Tu 

3t 

5:25 
10.0 

11.'21 
LI 

17:48 
9.7 

28:40 
L6 

Tu 

3 

4:80 
10.8 

10:17 
0.2 

16:48 
10.5 

22:85 
0.5 

S      4 

1 

6:11 
9.7 

11:08 
L8 

17:81 
9.3 

28:15 
L8 

W 

4 

6:09 
9.5 

12:12 
L8 

18:85 
9.2 

•        •        • 
■        •        • 

W 

4 

6:07 
10.4 

10:57 
0.7 

17:26 
10.0 

28:20 
LI 

E 

M     5 

5:49 
9.4 

11:50 
L7 

18:15 
9.1 

•        •        • 
■        •        • 

D 

Th 

5 

0:87 
2.2 

7:01 
9.0 

13:14 
2.6 

19:86 
8.7 

Th 

5 

5:50 
9.7 

11:45 
L6 

18:12 
9.4 

•  ■        • 

•  •        • 

I'  Tu    6 

0K)7 
2.8 

6:85 
9.1 

12:47 
2.2 

19:07 
8.8 

F 

6 

1:61 
2.7 

8:15 
8.5 

14-.85 
2.9 

21K)2 
8.4 

D 

F 

6 

0:15 
L9 

6:43 
9.0 

12:45 
2.5 

19:14 
8.8 

W     7 

1:11 
2.7 

7:84 
8.7 

18:54 
2.6 

20:15 
8.5 

S 

7 

8:20 
2.8 

9:54 
8.3 

16KX) 
2.8 

22:87 
8.8 

N 

S 

7 

1:28 
2.7 

7:57 
8.4 

14:08 
8.1 

20:39 

8.4 

Th    8 

2:29 
2.9 

8:61 

8.4 

15:10 
2.7 

21:89 
8.5 

N 

s 

8 

4:40 
2.8 

11:25 
9.0 

17:10 
2.2 

23:58 
9.8 

8 

8 

8:00 
2.9 

9:39 
8.1 

15:44 
8.2 

22:20 

8.7 

F      9 

8:48 
2.6 

10:20 

8.7 

16:21 
2.3 

23:01 
9.1 

M 

9 

6:45 
L5 

12:80 
10.0 

18:10 
L3 

•  ■        • 

•  •        • 

M 

9 

4:80 
2.5 

11:12 
8.8 

17:00 
2.6 

23:89 
9.7 

S    10 

4-58 
1.9 

11:39 
9.4 

17:25 
L6 

•        •        • 
m         •         • 

P 

Tu 

10 

0:51 
11.0 

6:40 
0.5 

13:28 
11.1 

19:01 
0.4 

P 

Tu 

10 

5:35 
L7 

12:18 
9.9 

18KK) 
L6 

•  ■        • 

•  •        • 

N 

S    11 

0:09 
10.1 

5:57 
LO 

12:40 
10.8 

18:20 
0.8 

W   11 

i 

1:40 
12.0 

7:80 
-0.2 

14:10 
1L9 

19:48 
—0.2 

W 

11 

0:87 
10.9 

6:80 
0.8 

13K)9 
ILO 

18:49 
0.6 

M   12 

1:04 
11.2 

6:50 
0.2 

13:33 
11.2 

19:11 
0.2 

O 

Th  12 

2:26 
12.7 

8:14 
-0.7 

14:52 
12.3 

20:30 
—0.6 

Th 

12 

1:25 
11.9 

7:16 
0.0 

13:54 
1L8 

19:82 
0.0 

I*,Tii  13 

1:61 
12.0 

7:40 
-0.4 

14:21 
11.8 

19:59 
—0.8 

F  ,13 

1 

3:10 
13.0 

8:56 
—0.9 

15:86 
12.4 

21:11 
—0.6 

9 

F 

13 

2:10 
12.6 

7:56 
—0.4 

14:35 
12.3 

20:13 
—0.4 

W   14 

2:39 
12.6 

8:26 
-0.8 

16:08 
12.1 

20:44 
-0.5 

E 

S  il4 

1 

3:51 
12.8 

9:87 
-0.7 

16:16 
12.1 

21:58 
—0.3 

S 

14 

2:61 
12.8 

8:36 
-0.6 

15:18 
12.8 

20:52 
—0.5 

Th  15 

8:24 
12.8 

9:11 
-0.9 

16:51 
12.1 

21:29 
—0.4 

1^,15 

4:32 
12.3 

10:18 
-0.1 

16:58 
11.4 

22:36 
0.3 

s 

15 

8:31 
12.6 

9:14 
-0.4 

16:50 
12.0 

21:30 
—0.2 

F    16 

4K)9 
12.6 

9:58 
-0.6 

16:84 
11.8 

22:13 
0.0 

M 

16 

5:15 
1L4 

11:00 
0.7 

17:36 
10.6 

28:18 
L2 

M 

16 

4:10 
12.0 

9:50 
0.1 

16:29 
11.4 

22:05 
0.4 

E    S    17 

4:64 
12.1 

10:44 
0.0 

17:19 
1L2 

28:00 
0.6 

Tu 

17 

5:58 
10.3 

11:45 
L7 

18:19 
9.6 

•        «        • 
■        •        ■ 

Tu 

17 

4:49 
ILl 

10:25 
0.8 

17:06 
10.6 

22:45 
1.2 

S    18 

6:40 
11.8 

11:84 
0.8 

18H)5 
10.3 

28:51 
L5 

W 

18 

0:05 
2.2 

6:43 
9.2 

12:85 
2.7 

19K^ 
8.6 

W 

18 

5:28 
10.0 

11K)2 
1.7 

17:45 
9.6 

23:27 
2.1 

M   19 

6:28 
10.3 

12:27 
L8 

18:56 
9.5 

c 

Th 

19 

1:05 
3.2 

7:40 
8.2 

13:40 
3.6 

20:12 
7.9 

Th 

19 

6:08 
9.0 

11:44 
2.7 

18:25 
8.7 

•  •        • 

•  •         » 

:  Tu  20 

0:60 
2.4 

7:21 
9.3 

18:80 
2.7 

19-.54 
8.7 

F 

20 

2:28 
8.9 

9:00 
7.6 

15:06 
4.1 

21:42 
7.6 

s 

F 

20 

0:16 
3.1 

6:55 
8.1 

12:34 
3.6 

19:19 
7.9 

W  21 

1 

2:02 
8.2 

8:29 
8.4 

14:42 
3.8 

21:10 

8.1 

s 

S 

21 

8:57 
4.1 

10:40 
7.4 

16:36 
4.1 

28:00 
7.9 

c 

S 

21 

1:22 
3.9 

7:58 
7.8 

13:50 
4.3 

20:35 
7.3 

Th  22 

3.-28 
8.6 

9:53 
8.0 

16.-00 
3.5 

22-.S4 

8.1 

A 

s 

22 

5:15 
8.8 

U:54 
8.0 

17:83 
3.7 

•  ■         • 

•  •         • 

T 

22 

2:55 
4.3 

9:36 
7.0 

15:84 
4.5 

22:11 
7.4 

F    23 

4:46 
8.6 

11:18 
8.2 

17:08 
8.4 

23:45 
8.6 

M 

1 

23 

0:09 
8.6 

6:02 
3.3 

12:42 
8.7 

18:14 
3.2 

1 

1 

23 

4:24 
4.0 

11:08 
7.4 
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The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: ! 
a  comparison  of  oonsecative  heights  will  indicate  whether  it  is  high  or  low  water.  ' 

The  time  used  is  Mean  Local  Civil  for  the  meridian  9°  0.6'  W.;  0^  is  midnight,  12>>is  noon;  all  hours  leas  than  12  are  in  the  ' 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance. 
15:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the  datum 
of  the  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  5.7  feet  below  mean  sea  level.    In  order  to  refer  the  above 
heights  to  the  plane  used  upon  the  Portuguese  charts  of  Lisbon  Harbor,  add  1.7  feet  to  each.   A  foot  is  about  three-tenths  of  a  meter. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }),  1st  quar.;  O.  full  moon;  (£,  8d  quar.:  £,  moon  on  the 
equator;  N,  8,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  In  apogee  or  perigee. 
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1 5:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the  datum 
of  the  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  6.7  feet  below  mean  sea  level.  In  order  to  refer  the  above 
heights  to  the  plane  used  upon  the  Portuguese  charts  of  Lisbon  Harbor,  add  1.7  feet  to  each.  A  foot  is  about  three-tenths  of  a  meter. 
Symbols  and  abbreviations  relating  to  the  moon:  %,  new  moon;  }>,  Ist  quar.;  Oi  fnll  moon;  C  3d  quar.:  E,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 


J 


KOCH£LL£,  FRANCE,  1903. 


26' 
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The  lime  used  is  Paris  Mean  Civil  for  the  meridian  2P  20'  £.;  0^  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  afternoon;  for  instance, 
15:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the 
datum  of  soundings  on  the  French  Charts  for  this  region,  and  which  is  8.4  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon:  X,  1st  quar.;  0>  'ull  moon;  (^,  8d  quar.;  £,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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a.  m.).  all  gmlei  are  In  the  afternoon  (p 
p.  m.    The  height-.  In  l«t  and  tt.■nth^  ar 

th  their  timw  on  Ihe  flrat  line  a 
tber  It  Is  high  or  low  water. 
anJ°20'E.:  0'  Is  midnight.  12 

reckoned  from  ibe  Harmonl 
on,  and  which  is  8.4  leet  below 

is 
2) 

,f 
perl 

heig 

11  I 
ges 

t1 

n  the  second  lln 

hours  len  (ban 
ImeBarternoon 

;  C.  Bd  quar.;  E 

eof  each  day: 
ximalely  Ihc 
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APRIL. 

MAY. 

JUNE. 

i 

s 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

• 

1 

as 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

i 

Day  of— 

Time  and  Height  of  High  and ' 
Low  Water. 

W. 
W 

Mo. 
1 

W. 

Mo. 

1 

W. 
M 

Mo. 

1 

5:58 
15.0 

11:48 
-0.3 

18:16.  .    .    . 
14.7    .    .    . 

N 
P 

F 

6:25 
14.8 

12:18 
0.2 

18:48 
14.2 

•        >        • 

1:26 
0.0 

8:00 
12.9 

13:51 
L3 

20:25 
13.4 

Th 

2 

0K>7 
0.0 

6:38 
14.2 

12:30      18:58 
0.5       13.9 

S 

2 

0:40 
0.0 

7:14 
18.4 

18:06 
L2 

19:36 
13.3 

1> 

Tu 

2 

2:26 
0.9 

9KW 
12.4 

14:54 
2.2 

21 2S 
12.9 

N 

F 

3 

0:50 
0.8 

7:20 
13.5 

13:10      19:40 
1.7       13.0 

S 

3 

1:85 
LO 

8K)9 
12.4 

14K)0 
2.8 

20:32 
12.5 

E 

W 

3 

8:80 
L8 

10:06 
12.8 

16:00 
2.8 

22:38 
1S.0 

S 

4 

1:36 
2.0 

8:13 
12.2 

14:06      20:40 
2.9       12.0 

D 

M 

4 

2:88 
1.9 

9:15 
1L8 

15:09 
8.1 

21:46 
12.2 

Th 

4 

4:89 
2.6 

11:18 
12.7 

17:10 
8.1 

23:48 
13.2 

? 

s 

5 

2:42 
2.9 

9:08 
11.4 

15:18      21:55 
3.8       11.5 

Tu 

6 

8:51 
2.6 

10:84 

n.8 

16:26 
8.5 

23H>4 
12.6 

F 

5 

6:46 
2.7 

12:26 
18.0 

18:16 
2.9 

M 

6 

4:04 
8.4 

10:48 
11.3 

16:44      28:12 
4.1        12.2 

W 

6 

5:10 
2.8 

11:50 
12.6 

17:41 
8.8 

•  •        ■ 

•  •        • 

S 

6 

0:55 
18.4 

6:60 
2.6 

18:24 
18.4 

19:17 
2,4 

Tu 

7 

5:30 
8.8 

12:12 
12.2 

18K»    .    .    . 
8. 5    .    .    . 

E 

Th 

7 

0:18 
13.3 

6:18 
2.5 

12:56 
18.2 

18:46 
2.6 

s 

7 

1:61 
13.7 

7:41 
2.0 

14:15 
18.9 

20:08 

L6 

W 

8 

0:23 
13.0 

6:42 
2.5 

13:20      19:11 
13.2         2.8 

F 

8 

1:20 
18.9 

7:15 
1.7 

18:60 
14.0 

19:43 
L5 

M 

8 

2:40 
18.9 

8:81 
L5 

15:03 
14.1 

20^53 

LO 

Th 

9 

1:42 
14.2 

7:40 
1.2 

14:12      20:02 
14.4         0.9 

S 

9 

2:13 
14.5 

8H)9 
LO 

14:89 
14.5 

20:80 
0.6 

Tu 

9 

8:27 
18.8 

9:86 
LI 

15:45 
14.2 

21:40 

0.6 

E 

F 

10 

2:33 
16.8 

8:28 
0.0 

15KK)      20:51 
16.1      -0.3 

8 

10 

8K)0 
14.9 

8:68 
0.8 

15:24 
14.9 

21:14 
—0.1 

§ 

W 

10 

4:06 
18.6 

9:61 
0.8 

16:20 
14.1 

22J4 
0,4 

S 

11 

8:21 
15.8 

9:14 
-0.9 

15:44      21:38 
15.5     -L2 

o 

M 

11 

3:45 
14.9 

9:32 
0.0 

16:02 
14.8 

21:54 
-0.5 

Th 

11 

4:42 
18.1 

10:28 
0.8 

16:58 
18.7 

22:50 

as 

o 

s 

12 

4:05 
16.0 

9:54 
—1.4 

16:20      22:10 
15.6     —1.6 

Tu 

12 

4.-21 
14.4 

10:09 
-0.1 

16a» 
14.6 

22:80 
—0.4 

F 

12 

6:15 
12.7 

IIKX) 
LO 

1739 
13.8 

2321 
0l9 

M 

13 

4:40 
15.7 

10:30 
—1.3 

16:56      22:48 
15.3     —1.4 

W 

13 

4:58 
13.9 

10:43 
0.2 

17:11 
14.2 

28.-05 
0.0 

A 

8 

13 

5:48 
12.2 

11:30 
L6 

18.HM) 
18.0 

23:54 

L3 

Tu 

14 

5:18 
15.0 

11K)5 
—0.9 

17:82      28.-24 
14.7     —0.8 

s 

Th  14 

6:81 
13.2 

11:19 
0.7 

17:46 
18.6 

28:40 
0.6 

S 

14 

6:20 
1L8 

12K)5 
2.0 

18-.35 
12.8 

•  •       • 

*  •       • 

W 

16 

5:54 
14.2 

11:40 
0.0 

18:09    .    .    . 
18.9    .    .    . 

F 

16 

6:05 
12.6 

12:11 
L3 

18:20 
12.8 

■        ■        • 
•        ■        • 

M 

16 

0:28 
L9 

6:65 
1L7 

12:40 
2.6 

19:12 
12.4 

Th 

16 

OKX) 
0.1 

6:28 
13.1 

12:15      18:48 
1.1       12.9 

A 

8 

16 

0:14 
L6 

6:41 
11.9 

1229 
2.2 

19K)0 
12.8 

Tu 

16 

1:06 
2.4 

7'M 

1L5 

13:21 
3.1 

19-^ 

12.2 

8 

F 

17 

0r36 
L3 

7K» 
12.0 

12:56      19:25 
2.2       12.0 

8 

17 

0:50 
2.2 

7:20 
U.l 

18H)8 
8.2 

19:40 
1L6 

W 

17 

1:46 
8.0 

8:18 
1L4 

14:29 
S.5 

20:40 

S 

18 

1:15 
2.6 

7:44 
11.0 

13:35      20:06 
3.5      n.i 

M 

18 

1:81 
8.2 

8:00 
10.8 

13:51 
8.9 

20:28 
11.1 

§ 

Th 

18 

2:82 
8.8 

9M 
1L5 

14:58 
8.9 

2130 
11- 7 

A 

s 

19 

2:03 
8.7 

8:32 
10.3 

14:25      21:00 
4.5       10.5 

C 

Tu  19 

1 

2:20 
8.7 

8:58 
10.6 

14:44 
4.4 

21:19 
10.9 

F 

19 

8:30 
8.4 

10:10 
1L6 

16.-00 
4.0 

•>»34 

12.0 

M 

20 

3:04 
4.4 

9:39 
10.0 

15:30      22:11 
5.0       10.4 

W 

20 

8:19 
4.0 

9:58 
10.7 

15:50 
4.5 

22:22 
1L2 

8 

20 

4:35 
3.3 

11:15 
12.2 

17:08 
S.7 

23:4S 
12.6 

Tu 

21 

4:16 
4.7 

10:58 
10.4 

16:50      23:29 
6.0       11.0 

£ 

Th 

21 

4:43 
4.0 

11:04 
1L8 

16:66 
4.3 

28:81 
12.0 

s  :2i 

5:41 
3.0 

12:20 
13.1 

18:14 
2.9 

•  ■       • 

•  •        • 

W 

22 

5:29 
4.4 

12:08 

n.3 

18.-00    .    .    . 

4.  o     .           . 

F 

22 

5:30 
3.5 

12:09 
12.4 

18:00 
8.5 

■        •        • 

M 

22 

0:50 
18.6 

6:45 
2.1 

13:21 
14.0 

i9a.i 

L« 

Th 

23 

0:36 
12.0 

6:30 
3.5 

13K)6      18:68 
12.4         3.2 

S 

23 

0:36 
12.9 

6:30 
2.5 

18:06 
13.5 

18:58 
2.3 

Tu 

23 

1:50 
14.3 

7:41 
LO 

14:19 
14.9 

20:10 
0.4 

£ 

F 

24 

1:30 
13.1 

7:20 
2.2 

18:64      19:46 
13.6         1.8 

s 

24 

1:30 
14.0 

7:23 
1.4 

13:58 
14.4 

19:50 
1.1 

N 

W 

24 

2:45 
14.9 

8:87 
0.0 

15:10 
15.7 

21.^ 

— LOI 

S 

25 

2:17 
14.1 

8:10 
0.9 

14:43      20:30 
14.4         0.6 

M 

25 

2:22 
14.9 

8:15 
0.3 

14:50 
15.3 

20:40 
0.0 

• 

Th 

26 

3:85 
15.5 

9:30 
— LO 

16Hn 
16.3 

21:54 

— 1.^ 

s 

26 

3:00 
15.0 

8:51 
-0.2 

15:21      21:10 
15. 2      -0. 5 

• 

Tu 

26 

3:12 
15.4 

9:04 
0.6 

15:35 
15.9 

21:29 
—LI 

P 

F 

26 

4:26 
15.8 

10:20 
— L6 

16-.50 
16.8 

22-*43 
—2-3 

• 

M 

27 

3:40 
15.6 

9:30 
—1.0 

16:00      21:48 
15.6     —1.1 

W 

27 

4K)0 
16.7 

9:50 
—LI 

16:20 
16.0 

22:12 
—2.6 

8 

27 

5:16 
15.5 

11K)6 
— L8 

17:86 
16.2 

23:S0 

—2.2 

Tu 

28 

4:20 
15.8 

10:10 
—1.3 

16:38      22:30 
15.8     —1.4 

N 

P 

Th 

28 

4:45 
15.6 

10:84 
—1.8 

17KB 
16.0 

23K)0 
— L8 

S 

28 

6K)0 
15.0 

11:53 
— L4 

18:24 
I&.8 

•        •       ■ 

W 

29 

5:00 
15.6 

10:51 
— L3 

17:20      23:12 
15.6      —1.3 

F 

29 

5:50 
15.0 

11:20 
—1.1 

17:60 
15.6 

23:45 
— L5 

M 

29 

0:18 
— L9 

6-.50 
14.5 

12:41 
-0.8 

19:12 
15.1 

Th 

30 

5:45 
15.0 

11:33 

-0.8 

18:03      23:56 
14.9     -0.8 

S  ,30 

6:14 
14.6 

12:06 
—0.5 

18:38 
14.8 

■        ■        • 
•        •        • 

Tu 

30 

1K)7 
—1.0 

7:41 
18.7 

18:31 

a2 

20:tfi 
14.3 

. 

S 

31 

0:31 
— LO 

7:06 
13.8 

12:56 
0.3 

19:29 
14.0 

The  tld 
acomparis 

Thetfi] 
forenoon  ( 
15:42 18  8:42 
datum  of  s 

Symbol 
equator;  N 

es  are  placed  in  the  order  of  occ 
on  of  consecutive  heights  will  li 
ae  used  is  Paris  Mean  Civil  fo 
a.  m.),  all  greater  are  in  the  af 
p.  m.    The  heights,  in  feet  an(3 
oundings  on  the  French  Charts 
s  and  abbreviations  relating  t< 
,  S,  moon  farthest  north  or  sout 

;urr 
adii 
rtt 
ten 
I  te 
for 
5  tb 
hoi 

ence,  with  their  times  on  the  first  line  and  heights  o 
2ate  whether  It  is  high  or  low  water, 
le  meridian  2<'  20'  £.;  Oi>  is  midnight,  12^  is  noon;  al 
loon  (p.  m.),  and  when  diminished  by  12  give  the  t 
nths,  are  reckoned  from  the  Harmonic  Tide  Plane 
this  region,  and  which  is  8.4  feet  below  mean  sea  le 
e  moon:  #,  new  moon;  }),  1st  quar.;  Oi  ^^11  moon 
I  the  equator;  A,  P,  moon  in  apogee  or  perigee. 

n  the  second  line  of  each  day: 

1  hours  less  than  12  are  in  the 

Imes  after  noon:  for  instance. 

>,  which  is  approxixniitely  the 

vel. 

;  C  8d  quar.;  E,  moon  on  the 
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1                                JULY. 

AUGUST. 

SEPTEMBER. 

ghand 

c 

Day  of— 

Time  and  Heiffht  of  High  and 
Low  Water. 

• 

s 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

Day  of— 

Time  and  Heiffbt  of  Hi 
Low  Water. 

W.  Mo. 

W.  |Mo. 

W. 

Mo. 

1 

E 

D 

W      1 

2H» 
0.0 

8:85 
13.0 

14:28 
1.2 

21 KX) 
18.4 

s 

1 

8:22 
2.6 

9:56 
1L9 

15:54 
3.2 

22:86 
U.8 

Tu 

1 

5:10 
4.7 

11:54 
1L5 

18:00 
4.7 

•  •       • 

•  •       • 

'Th    2 

3:00 
1.8 

9:32 
12.5 

16:25 
2.3 

22:03 
12.9 

s 

2 

4:80 
8.7 

11:10 
1L8 

17:12 
4.0 

28:52 
1L8 

W 

2 

0:88 
11.4 

6-.80 
4.6 

18:09 
12.1 

19K)7 
4.0 

F     3 

4K)8 
2.4 

10:89 
12.8 

16:32 
3.0 

28:10 
12.6 

M 

3 

5:46 
4.2 

12:28 
12.1 

18:29 
4.0 

•        •        • 
■        •        • 

A 

Th 

3 

1:42 
12.0 

728 
8.7 

14:02 
12.8 

20:00 
8.0 

S      4 

5:12 
3.2 

11:50 
12.4 

17:45 
3.5 

•         ■         • 
«         •         ■ 

8 

Tu 

4 

1:M 
12.0 

7:00 
8.9 

13:36 
12.5 

19:82 
8.4 

F 

4 

2:80 
12.7 

8:14 
2.7 

14:45 
18.5 

20:86 
2.0 

S      5 

1 

0:24 
12.6 

6:18 
8.4 

12:55 
12.8 

18:51 
3.3 

W     5 

2:06 
12.4 

7:56 
3.2 

14-28 
13.2 

20:21 
2.6 

S 

5 

8:06 
18.8 

8:54 
1.5 

1525 
14.0 

21:14 
LO 

M     6 

1:28 
12.7 

7:20 
8.1 

13:66 
13.1 

19:50 
2.6 

A 

Th 

6 

2:65 
12.9 

8:42 
2.3 

15:10 
13.6 

21:08 
L7 

s 

6 

8:40 
18.8 

926 
0.7 

15:55 
14.4 

21:44 
—0.8 

1 

Tu    7 

2:24 
13.0 

8:14 
2.4 

14:45 
13.5 

20:40 
2.0 

F 

7 

3:85 
18.1 

1.5 

15:50 
14.0 

21:41 
1.0 

o 

M 

7 

4:08 
14.1 

9:55 
0.0 

16:21 
14.7 

22:10 
—0.7 

8  W     8 

1    1 

3:11 
13.1 

9:00 
1.8 

15:30 
13.7 

21:21 
L3 

o 

S 

8 

4K)6 
18.2 

9:50 
LO 

16:20 
14.1 

22:10 
0.5 

E 

Tu 

8 

4:36 
14.8 

1021 
-0.2 

16:50 
14.8 

22:89 
—0.5 

O 

Th    9 

8:53 
18.0 

9.89 
L8 

16K)8 
13.8 

22.-00 
LO 

H 

9 

4:86 
18.8 

10:21 
0.5 

16:60 
14.0 

22:38 
0.2 

W 

9 

5:05 
14.5 

10:54 
—0.1 

1720 
14.8 

23:11 
—0.1 

A 

F   10 

4:26 
18.0 

10:11 
LO 

16:40 
13.8 

22:32 
0.7 

M  10 

5K)8 
18.3 

10:49 
0.5 

17:18 
14.0 

28K)6 
0.1 

Th 

10 

6:88 
14.4 

1123 
0.8 

17:58 
14.7 

28:44 
0.4 

1 

1 
S    11 

4:58 
12.8 

10:41 
LO 

17:10 
13.4 

23K» 
0.7 

£ 

Tu  11 

1 

5:38 
13.4 

11:19 
0.6 

17:45 
14.0 

28:88 
0.4 

F 

11 

6:10 
14.2 

12:00 
0.8 

18:80 
14.0 

•        •        ■ 

■        •       • 

S    12 

5:29 
12,6 

11:11 
LO 

17:40 
13.8 

28:82 
0.8 

W  12 

1 

6:01 
18.6 

11:48 
LI 

18:16 
14.0 

•  •        • 

•  •        • 

S 

12 

020 
L2 

6:50 
13.5 

12:88 
L6 

19:10 
18.8 

M   13 

6:00 
12.5 

11:41 
L3 

18:11 
13.2 

•         •        • 

Th  13 

0:10 
0.9 

6:36 
13.3 

12:21 
L6 

18:58 
13.8 

s 

13 

1«0 
2.1 

7:28 
13.0 

18:20 
2.6 

19:52 
12.6 

Tu  14 

0:08 
LI 

6:29 
12.6 

12:15 
1.8 

18:44 
18.1 

F   14 

0:45 
1.5 

7:12 
18.1 

18:00 
2.2 

19:81 
13.2 

c 

M 

14 

1:46 
8.1 

820 
12.1 

14:15 
8.4 

20:86 
1L8 

E 

W  15 

0:88 
1.5 

7K)3 
12.6 

12:50 
2.2 

19:20 
13.0 

S    15 

135 
2.8 

7:53 
12.8 

13:42 
3.0 

20:15 
12.7 

N 

Tu 

15 

2:52 
8.9 

9:80 
1L4 

15-.81 
8.7 

22:18 
ILl 

Th  16 

1:14 
2.0 

7:42 
12.4 

13-.80 
2.8 

20K)0 
12.8 

C    S    16 

2:12 
8.0 

8:44 
12.2 

14:86 
3.5 

21:15 
11.9 

W 

16 

4:15 
4.2 

10:54 
1L6 

17K)0 
8.6 

28:45 
1L8 

(C 

F    17 

1:55 
2.8 

8:25 
12.1 

14:15 
3.4 

20:48 
12.4 

M   17 

8:18 
8.6 

9:51 
1L6 

15:50 
3.9 

22:81 
1L5 

Th 

17 

5:40 
8.7 

12:20 
12.8 

1820 
2.8 

•  ■        • 

•  •        • 

S    18 

1 

2:43 
8.1 

9:21 
11.8 

15:12 
3.7 

21:48 
12.0 

N  Tu  18 

4:81 
3.9 

11:12 
1L9 

17:15 
8.6 

28:66 
12.2 

F 

18 

1:00 
13.0 

6:52 
2.5 

1828 
14.1 

19:24 
L8 

S    19 

1 

8:48 
8.4 

10:28 
12.0 

16:22 
3.8 

28:00 
12.1 

W  19 

1 

5:54 
8.4 

12:84 
12.9 

18:32 
2.6 

■        ■        • 
•        •        • 

P 

S 

19 

2:00 
14.4 

7:60 
0.9 

14:21 
15.5 

20:16 
—0.5 

M   20. 

5KX) 
8.8 

11:41 
12.6 

17«7 
3.8 

•  ■        • 

•  •        • 

Th  20 

1 

1:12 
18.2 

7H» 
2.2 

13:40 
14.8 

19:88 
LO 

s 

20 

2:60 
15.5 

8:40 
-0.7 

15:11 
16.5 

21  KM 
— L7 

Tu  21 

0:18 
12.8 

6:14 
2.8 

12:55 
18.6 

18:50 
2.2 

P 

F   21 

2:13 
14.5 

8H)5 
0.6 

14:88 
15.6 

20:82 
—0.6 

t'' 

21 

8'.38 
16.1 

926 
—1.9 

15:68 
17.0 

21:50 
—2.5 

N  W  22 

1:28 
18.8 

7:20 
L3 

13:56 
14.7 

19:51 
0.8 

• 

S    22 

8:06 
15.4 

9H)0 
—0.9 

15:80 
16.7 

2121 
—2.0 

Tu 

22 

4:16 
16.5 

10:08 
—2.5 

16:39 
17.1 

22:80 
—2.5 

Th  23 

2:28 
14.6 

8:19 
0.3 

14:51 
15.7 

20:46 
-0.8 

S 

23 

8:55 
16.0 

9:46 
—2.0 

16:18 
17.2 

22:10 
—2.8 

W,23 

1 

4:68 
16.8 

10:48 
—2.5 

1720 
16.4 

23:10 
—2.1 

P    F   24 

• 

3:20 
15.5 

9:14 
—0.9 

15:46 
16.5 

21:39 
—2.0 

E 

M 

24 

4:40 
16.3 

10:28 
—2.6 

17:00 
17.8 

22:53 
—8.0 

Th 

24 

5:88 
15.8 

11:29 
—2.0 

18K)0 
15.5 

23:49 
—LI 

.       S    25 

4:10 
16.0 

10:03 
—1.8 

16:34 
16.8 

22:27 
—2.7 

Tui25 

1 

521 
16.8 

11:10 
—2.6 

17:41 
17.0 

23:85 
—2.5 

F 

25 

6:16 
14.7 

12:09 
—0.9 

18:40 
14.1 

•  •        ■ 

•  •        • 

S    26 

5:00 
16.8 

10:49 
—2.3 

17:20 
17.0 

23:12 

—2.8 

W!26 

6K)8 
15.7 

11:54 
—2.0 

18:24 
16.0 

•  •        • 

•  •        • 

'  S 

1 

26 

0:80 
0.1 

7:00 
13.5 

12:50 
0.5 

19.20 
12.7 

M   27 

1 

5:45 
15.7 

11  .-32 
—2.2 

18:06 
16.6 

•  •         • 

•  •         • 

Th 

27 

0:16 
—1.6 

6:46 
14.7 

12:86 
— LO 

19K)9 
14.6 

S    27 

1 

1:11 
1.6 

7:48 
12.8 

18:35 
2.0 

20K)6 
11.4 

£ 

Tu  28 

OKN) 
—2.5 

6:80 
15.2 

12:20 
—1.7 

'18:60 
16.8 

f'28 

1 

1:00 
—0.2 

7:30 
13.5 

18:22 
0.4 

19:54 
13.2 

s 

T, 

M    28 

2:00 
3.1 

8:80 
1L2 

14:31 
8.4 

21:06 
10.4 

W  29 

0:48 
—1.6 

7:15 
14.4 

13:06 
—0.7 

19:36 
14.7 

D 

S    29 

1:46 
1.4 

8:18 
12.4 

14:10 
2.0 

20:45 
1L9 

JTu  29 

8:00 
4.3 

9:89 
10.5 

15:45 
4.4 

22:26 
10.1 

Th  30 

1:31 
—0.3 

8.-03 
13.4 

13:55 
—0.7 

20:30 
13.5 

S 

30 

2:38 
2.9 

9:13 
11.4 

15:12 
3.3 

21:52 
10.8 

A    W 

30 

420 
5.0 

11  H» 
10.9 

17:11 
5.0 

23:50 
10.9 

7'    F   31 

1 

2:22 
L2 

8:55 
12.5 

14:48 
2.0 

21:25 
12.4 

s 

M   31 

1 

3:45 
4.0 

10:29 
11.0 

16:32 
4.8 

23:15 
ILO 

heig 

loon 
ve  t 
de  I 
in  se 
11  m 
fee. 

i         The  ti<3 
a  comparifl 

1         The  tiu 
forenoon  (i 
15:42  is  3:42 

1  datum  of  » 

Symbo 

equator;  N 

les  are  placed  in  the  order  of  occurrence,  wl 
on  of  oonsecutlye  heights  will  indicate  whc 
He  used  is  Paris  Mean  Civil  for  the  meridin 
at.  m.),  all  greater  are  in  the  afternoon  (p. 
p.  m.    The  heights,  in  feet  and  tenths,  an 
oundlngs  on  the  French  Charts  for  this  regi( 
Is  and  abbreviations  relating  to  the  moon: 
,  S,  moon  farthest  north  or  south  of  the  equ 

Ith  their  times  on  the  first  line  and 
sther  it  is  high  or  low  water, 
in  2°  20'  E.;  0*  U  midnight,  12»»  is  r 
m.)  and  when  diminished  by  12  gi 
9  reckoned  from  the  Harmonic  Ti 
)n,  and  which  is  8.4  feet  below  men 
#,  new  moon;  }),  1st  quar.;  O.  fu 
ator;  A,  P,  moon  in  apogee  or  perig 

hts< 

;  all 
he  t 
*lan< 
alcT 
lOon 

on  the  second  line  of  each  day; 

hours  less  than  12  are  in  the 
Imes  after  noon;  for  instance, 
i,  which  is  approximately  the 
rei. 
;  ([,  8d  quar.;  £,  moon  on  the 
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OCT( 

>BER. 

dHeiffhtof  HU 
Low  water. 

NOVEMBER. 

DECEMBER. 

• 

c 

8 

Day  of— 

Time  an 

^hand 

• 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

Day  of— 

Time  and  Helsrht  of  High  and 
Low  Water. 

W.  Mo. 

w.  !mo. 
8     1 

W.  Mo. 

1 
;Th     1 

1 

6:45 
6.0 

12:26 
11.6 

18:25 
4.4 

•  •        • 

•  •        • 

£ 

0:54 
12.1 

6:46 
8.6 

13:16 
12.7 

19:06 
2.7 

Tu    1 

1 

0:46 
12.8 

6:38 
3.1 

13:10 
13.2 

19:02 

•2.1 

F     2 

l.-OO 
11.6 

6:48 
4.2 

13:24 
12.4 

19:16 
3.6 

M|    2 

1:40 
13.2 

7:81 
2.3 

14K)2 
13.8 

19:61 
1.5 

|W 

2 

1:89 
18.8 

7:30 
2.0 

14K)S 
14.1 

19:^ 
1.0 

S  '   3 

1 

1:48 
12.5 

7:35 
3.1 

14:06 
13.2 

19:56 
2.3 

Tu 

3 

2:25 
14.0 

8:16 
1.1 

14:46 
14.5 

20:33 
0.4 

Th 

3 

2-.80 
14.6 

8:21 
0.6 

14:52 
14.9 

20:46 
0.0 

S'   4 

2:28 
18.4 

8:16 
2.2 

14:4H 
13.9 

2J:36 
1.1 

W 

4 

3.-04 

14.8 

8:54 
0.1 

15:21 
16.0 

21.11 
-0.5 

o 

F 

4 

3:19 
16.3 

9:10 
—0.5 

15:41 
15.4 

21:31 

—0.8 

E|M     6 

1 

3:05 
14.0 

8:51 
0.7 

15:20 
14.6 

21:09 
0.1 

O 

Th 

5 

3:40 
15.4 

9:31 
—0.7 

16:00 
16.6 

21:51 
—0.9 

N 

S 

5 

4K)1 
16.8 

9:65 
—1.3 

16.-25 
15.5 

22:1s 
— 1.-2 

O 

Tu    6 

8:38 
14.6 

9:24 
— D.l 

15:52 
15.0 

21:40 
-0.6 

F 

6 

4:19 
16.6 

10:10 
— LO 

16:40 
16.3 

22:30 
—1.0 

8 

6 

4:44 
16.2 

10:37 
—1.8 

17K» 
15.2 

23KB 
—LI 

W     7 

4:10 
15.0 

9:54 
-^.5 

16:23 
15.3 

22:11 
-^.8 

8 

7 

15.6 

10:50 
—1.1 

17.-20 
15.0 

23:10 
—0.6 

P 

M 

/ 

5.80 
16.8 

11.-21 
— L7 

17:63 
14.9 

S:43 

— 0> 

Th    8 

4:41 
15.0 

10:30 
-0.7 

17:00 
15.1 

22:60 
-0.7 

N 

8 

8 

6:40 
15.0 

11:31 
-0.7 

18K)8 
14.2 

28:66 
0.2 

Tu 

8 

6:16 
15.2 

12K)6 
—1.2 

18:89 
14.1 

•  -         • 

•  ■        * 

F     9 

1 

5:15 
16.0 

11K)4 
-4).  4 

17-.34 
14.9 

23:23 
0.0 

M 

9 

6:26 
14.2 

12:18 
0.0 

18:48 
13.7 

•  ■         ■ 

•  •         • 

W!    9 

1 

0:80 
—0.1 

7HS 
14.5 

12:56 
-0.4 

19i» 
13.3 

1 

S  ;10 

6:51 
14.6 

11:42 
0.2 

18:12 
14.3 

«        ■        • 

P 

Tu 

10 

0:38 
1.0 

7:10 
13.7 

13KM 
0.9 

19:84 
12.6 

Th,  10 

1      ' 

1:18 
0.9 

7:50 
13.8 

18:46 
0.5 

20^21 
1-2.5 

1 

1 

S    11 

0K» 
0.8 

6:32 
14.0 

12:23 
1.1 

18:52 
18.6 

W 

11 

1:24 
2.7 

7:67 
12.8 

14K)0 
1.6 

20:36 
11.7 

C    F 

11 

2:18 
1.8 

8:45 
13.0 

14:47 
1.5 

21r22 

12.0 

N 

M   12 

0:42 
1.8 

7:12 
13.1 

13K)H 
2.0 

19:41 
12.3 

c 

Th 

12 

2:26 
8.0 

9:00 
12.0 

16KI9 
2.6 

21:48 
11.4 

E  -  S    12 

1 

8:16 
2.7 

9:61 
12.6 

1555 
2.3 

22:13 
11.  > 

d 

Tu  13 

1:32 
2.9 

8:06 
12.2 

14:0J 
2.9 

20:46 
11.4 

F 

13 

8:40 
3.5 

10:19 
12.2 

16:25 
2.8 

23K)6 
12.0 

8 

13 

4:26 
8.2 

11:08 
12.7 

17.-08 
2.9 

23:41 

1 

W   14 

2:40 
3.7 

9:16 
11.5 

15:21 
3.8 

22K)6 
11.0 

E 

S 

14 

5K)0 
8.6 

11:35 
12.9 

17:40 
2.7 

■  •         • 

■  •         • 

M   14 

5:39 
8.2 

12:19 
18.0 

18J6 
■2.9 

•  •        • 

•  •        • 

Th  15 

4:01 
4.1 

10:40 
11.8 

16:49 
3.4 

23:30 
11.8 

8 

15 

0:18 
12.8 

6K)9 
2.9 

12:48 
13.6 

18:42 
2.1 

Tu 

15 

0:61 
13.0 

6:46 
2.8 

13:24 

13.3 

19:16 
2.4 

P 

F  il6 

1 

6:24 
3.8 

12:04 
12.8 

18H)6 
2.7 

•         «        • 

■         ■         • 

M 

16 

1:18 
18.7 

7K)9 
L9 

13:41 
14.4 

19:36 
L2 

W 

16 

1:60 
13.6 

7:43 
2.0 

14:19 
13.8 

30XP 

l.T 

S    17 

0:45 
12.9 

6:38 
2.7 

13:10 
14.0 

19K)8 
1.6 

Tu 

17 

2K)9 
14.5 

8:00 
0.8 

14:36 
16.0 

20:24 
0.4 

Th 

17 

2:40 
14.2 

8:32 
1.1 

15:06 
14.0 

ao-.s6 

l.U 

E 

8    18 

1:43 
14.0 

7:32 
1.2 

14:08 
15.1 

20:00 
0.3 

W 

18 

2:66 
16.0 

8:48 
-0.1 

16:20 
16.1 

21:11 
0.2 

• 

F 

18 

8:26 
14.5 

9:20 
0.5 

15-J>1 
14.0 

21:40 
0.6 

M   19 

2:80 
15.2 

8:21 
0.0 

14:52 
16.0 

20:44 
—0.8 

• 

Th 

19 

3:41 

16.2 

9:86 
-0.7 

16K» 
14.8 

21:51 
—0.5 

s 

8 

19 

4:09 
14.5 

10K)2 
0.0 

16:90 
13.8 

22:1« 
0.3 

•  Tu  20 

3:18 
15.7 

9:08 
—1.2 

15:40 
16.2 

21:80 
—1.6 

F 

20 

4:20 
15.1- 

10:11 
-0.9 

16:42 
14.6 

2227 
—0.4 

8    20 

4:46 
14.6 

10:38 
0.0 

17:14 
1S.S 

22:50 

a4 

;W  21 

3:58 
15.9 

9:60 
—1.8 

16:19 
16.2 

22H)8 
—1.6 

8 

8 

21 

4:68 
14.8 

10:60 
—0.7 

17:18 
18.8 

23:03 
0.1 

M 

21 

6:20 
13.9 

11:11 
0.2 

12.9 

2321 

a: 

Th  22 

4:35 
15.8 

10:28 
—1.8 

16:58 
15.4 

22:45 
—1.3 

8 

22 

6:36 
14.0 

11.-28 
0.0 

17:56 
12.9 

23:40 
0.8 

Tu  22 

6.-68 
13.5 

11:46 
0.6 

18:10 
12.8 

23:54 

1.3 

F    23 

5:13 
15.2 

11:06 
—1.4 

17:35 
14.6 

28:22 
-0.5 

M 

23 

6:10 
13.6 

12:08 
0.8 

i8*.ao 

12.2 

•  •         • 

•  •         • 

A 

W 

23 

6:26 
18.0 

12:20 
1.2 

18:45 
12.0 

•         •        • 

S    24 

5:51 
14.5 

11:45 
—0.5 

18:15 
13.6 

•  •         • 

•  •         • 

Tu 

24 

0:19 
1.6 

6:50 
12.6 

12:40 
1.7 

19:10 
11.3 

Th 

24 

0:80 
2.0 

7«0 
12.7 

12:54 
2.0 

19:19 
ILT 

,8 

S    25 

1 

0:00 
0.5 

6:31 
13.4 

12:24 
0.7 

18:53 
12.4 

A 

W 

25 

0.-68 
2.7 

7'M 
11.8 

18.-21 
2.7 

19:48 
10.8 

F 

25 

1:06 
2.7 

7:87 
12.2 

18.-30 
2.6 

20:00 
11.3 

M 

26 

0:42 
1.8 

7:15 
12.3 

13:08 
2.0 

19:82 
11.0 

Th 

26 

1:40 
3.6 

8:11 
U.1 

14:04 
3.5 

20:35 
10.4 

E 

8 

26 

1:48 
8.8 

8:20 
11.6 

14:11 
8.3 

20:« 
11.2 

Tu  27 

1:25 
3.0 

8:00 
11.2 

13:61 
3.1 

20:25 
10.3 

D 

F 

27 

2:26 
4.2 

8:69 
10.8 

14:56 
4.0 

21:32 
10.3 

D 

8 

27 

2:81 
4.0 

9:10 
1L2 

14:56 
3.7 

21:34 
11.1 

$  W  28 

2:16 
4.1 

8:50 
10.5 

14:62 

4.1 

21:30 
9.9 

S 

28 

3:25 
4.6 

10-00 
10.8 

15:60 
4.2 

22:40 
10.8 

'M 

28 

8:25 
4.4 

10:00 
11.5 

16.-00 
3.R 

22:40 
11.4 

Th 

29 

8:21 
4.8 

10:00 
10.4 

16K)6 
4.6 

22:48 
10.2 

£ 

8 

29 

4:82 
4.7 

IIKK 
11.3 

17:06 
4.0 

23:45 
11.7 

Tu 

29 

4:84 
4.3 

11:10 
11.8 

17:10 
3.6 

23:» 
12. -J 

F 

30 

4:40 
5.0 

11:18 
11.0 

17:18 
4.5 

23:68 
11.1 

M 

30 

5:38 
4.1 

12:10 
12.2 

18:09 
3.3 

•  •        • 

•  •        • 

W  30 

1 

5:45 
8.8 

12:20 
12.6 

18:18 
3.0 

•  •        « 

•  «         » 

S  !31 

!        , 

5:49 
4.5 

12:25 
11.8 

18:18 
8.8 

•  •        • 

•  •        • 

Th 

31 

0:66 
13.2 

6:51 
2.6 

18r26 
13.6 

19:30 
1.5 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  It  is  high  or  low  water. 

The  time  used  is  Paris  Mean  Civil  for  the  meridian  2^^  20^  £.;  O^^  is  midnight,  12i>  is  noon;  all  hours  leas  than  12  are  in  the 
forenoon  (a.m),  all  greater  are  in  the  afternoon  (p.m)  and  when  diminished  hy  12  give  the  times  after  noon;  for  instance. 
15:42  is  8:42  p.m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the 
datum  of  soundings  on  the  French  Charts  for  this  region,  and  which  is  8. 4  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  ]).  1st  quar.;  Oi  full  moon;  (£,  8d  quar.;  £,  moon  on  the 
equator,  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 


c  1  Day  of— 

5 


W. 


N 


P 

o 


Th 
F 

S 

s 

M 
Tu 
W 
Th 
F 
S 

s 

M 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


Tu  13 


£ 


a 


s 

A 


:w 

Th 
F 

S 

M 
Tu 
W 

Th 
F 

S 

s 

M 
Tu 
W 
Th 
F 
S 


14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Time  and  Heleht  of  High  and 
Low  water. 


5:25 
17.5 

0K)8 
2.1 

0:80 
2.4 

1:01 
2.9 

1:35 
3.3 

2:15 
8w7 

4.8 

4:10 
4.8 

5:31 
•4.9 

0:80 
15.3 

1:38 
16.4 

2:80 
17.8 

8:24 
19.1 

4:12 
20.2 

5K» 

ao.8 

5:45 
20.8 

0:29 
—1.1 

1:12 
—0.2 

1:55 
1.1 

2:45 
2.6 

8:89 
4.0 

4:42 
5.2 

6.-00 
5.7 

0:44 
13.9 

1:41 
14.4 

2:82 
15.2 

3:15 
16.2 

3:52 
17.0 

4:28 
17.7 

5:00 
18.2 

5:31 
18.4 


11:49 
1.6 

5:58 
17.5 

6:25 
17.2 

7:00 
16.7 

7:41 
16.1 

8:29 
15.5 

9:28 
14.8 

10:87 
14.5 

11:58 
14.8 

6:55 
4.2 

8:05 
2.7 

9:05 
1.0 

9:56 
—0.5 

10:44 
—1.5 

11:29 
—2.0 

12:11 
—1.8 

6:31 
20.2 

7;18 
19.2 

8K)7 
17.8 

9K» 
16.2 

lOKX) 
14.8 

11:07 
13.9 

12:14 
13.5 

7:20 
5.4 

8:21 
4.5 

9:08 
8.5 

9:49 
2.5 

10:24 
1.7 

10:56 
1.1 

11:29 
0.7 

12:00 
0.7 


17:88 
16.8 

12:19 
1.8 

12-.d2 
2.2 

18:25 
2.6 


16:40 
19.8 

17:26 
20.0 

18:10 
19.7 

12:55 
—1.1 

13:89 
0.0 

14:25 
1.5 

15:15 
3.0 

16:10 
4.4 

17:19 
5.4 

18:37 
5.6 

13:15 
13.7 

14:11 
14.2 

14:55 
15.0 

15:35 
16.0 

16:10 
16.8 

16:45 
17.4 

17:17 
17.8 

17:48 
17.9 


18:07 
16.7 

18:42 
16.5 

19:21 
16.1 


14:08 
3.1 

20:07 
15.5 

14:49 
3.6 

21:00 
14.9 

15:45 
4.2 

22:05 
14.5 

16:55 
4.7 

23:19 
14.5 

18:15 
4.4 

•         •         • 

13.-02 
15.6 

19:80 
8.5 

14K» 
16.8 

20:35 
2.0 

15:00 
18.1 

21:30 
0.5 

15:51 
19.1 

22:18 
—0.7 

23:03 
—1.4 

28:46 
—1.5 


18:55 
18.9 

19:41 

17.8 

20:32 
16.5 

21:29 
15.3 

22:32 
14.3 

28:40 
13.8 


19:46 
4.9 

20:40 
4.0 

21:25 
3.0 

22:03 
2.1 

22:37 
1.5 

23:10 
1.1 

23:41 
1.0 


FEBRUARY. 


i 


E 


Day  of— 


W. 


D 


N 


Mo, 


o 


M 
Tu 
W 
Th 
F 
S 

M 

Tu 

W 

Th 

F 

S 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


Time  and  Heteht  of  High  and 
Low  water. 


Tu  17 
W   18 
Th  19 
F  :20! 


s 


S 

M 

Tu 

W 


21 
22 
23 
24 
25 


Th  26 


F 

S 


27 

28 


0:12 
1.2 

0:42 
1.6 

1:15 
2.1 

1:51 

2.8 

2:89 
3.5 

3:87 
4.5 

4:57 
5,1 

0:06 
14.6 

1:16 
15.7 

2:17 
17.2 

8:10 

18.8 

4K)0 
20.1 

4:45 
20.9 

5:27 
21.0 

0:09 
—1.6 

0:48 
-0.8 

1:28 
0.7 

2:10 
2.3 

2:55 
3.9 

3:49 
5.3 

5:03 
6.3 

0K)4 
13.0 

1:09 
13.  G 

2:02 
14.5 

2:47 
15.7 

3:26 
16.9 

4:03 
18.0 

4:37 
18.9 


6:05 
18.4 

6:40 
18.0 

7:18 
17.3 

8K)1 
16.4 

8:55 
15.8 

10:08 
14.4 

11:25 
14.2 

6:80 
4.7 

7:50 
8.3 

8:58 
1.5 

9:44 
—0.2 

10:29 
—1.5 

11:11 
—2.1 

11:51 
—2.0 

6:09 
20.5 

6:50 
19.4 

7:32 
17.9 

8:18 
16.2 

9:10 
14.6 

10:12 
13.2 

11:29 
12.6 

6:85 
6.5 

7:49 
5.5 

8:40 
4.2 

9:21 
2.9 

9:58 
1.6 

10:30 
0.6 

11:04 
0.0 


12:82 
0.9 

18:04 
1.4 

18:89 
2.1 

14:20 
2.9 

15:11 
8.9 

16:19 
4.9 

17:44 
5.2 

12:44 
14.8 

13:60 
16.0 

14:48 
17.5 

15:89 
18.8 

16:25 
19.8 

17K)9 
20.2 

17:50 
20.1 

12:81 
—1.4 

13:10 
—0.1 

13:50 
1.4 

14:33 
3.1 

15:20 
4.7 

16:21 
6.0 

17:48 
6.6 

12:40 
12.7 

13:40 
13.5 

14:28 
14.6 

15:08 
15.9 

15:45 
17.1 

16:20 
18.1 

16:55 
18.7 


18:21 
17.8 

18:58 
17.8 

19:40 
16.6 

20:28 
15.7 

21:28 
14.7 

22:44 
14.2 


19:11 
4.3 

20:20 
2.7 

21:16 
0.9 

22K)4 
—0.6 

22:47 
—1.6 

23:39 
—1.9 


18:29 
19.4 

19:10 
18.3 

19:54 
16.9 

20:40 
15.4 

21:37 
14.0 

22:48 
13.2 


19:08 
6.1 

20:10 
4.9 

20:59 
3.5 

21:87 
2.3 

22:13 
1.2 

22:46 
0.5 

23:19 
0.1 


MARCH. 


8 


N 


Day  of— 

W. 

Mo.' 

1 

S 

1 

M 

2 

Tu 

3 

W 

4 

Th 

5 

1  F 

6 

Time  and  Height  of  High  and 
Low  Water. 


S 

M 

Tu 

W 


8 

9 

10 

11 


Th  12 


O 
h 


F 

S 

s 

M 


13 
14 
15 
16 


Tul  17 
W  18 
Th  19 


A 


F 

S 

M 


20 
21 
22 
23 


'Tu  24 
W   25 

Th  26' 


F 

S 

M 


27 

28 
29 
30 


Tu  31 


5:10 
19.3 

5:43 
19.3 

0:23 
0.5 

0:56 
1.2 

1:35 
2.1 

2:20 
3.1 

8:20 
4.3 

4:40 
5.1 

6:15 
4.9 

im 

15.4 

2K» 
16.9 

2:66 
18.4 

3:44 
19.7 

4:26 
20.5 

5:07 
20.6 

5:44 
20.0 

0:24 
—0.6 

1:00 
0.8 

1:89 
2.3 

2:18 
8.9 

8K)4 
5.2 

4:06 
6.4 

5:32 
6.8 

0:25 
13.1 

1:21 
14.1 

2:10 
15.4 

2:51 
16.8 

3:30 
18.2 

4:09 
19.3 

4:45 
19.8 

5:21 
19.8 


11:36 
—0.2 

12:10 

p.o 

6:20 
18.9 

6:58 
18.0 

7:41 
16.9 

8:85 
15.5 

9:44 
14.8 

11:11 
18.8 

12:81 
14.4 

7:37 
3.6 

8:38 
1.8 

9:28 
0.0 

10:11 
—1.2 

10:51 
— L8 

11:80 
—1.7 

12:06 
—1.0 

6:22 
19.0 

17.6 

7:40 
16.0 

8:24 
14.5 

9:17 
13.1 

10:85 
12.3 

11:54 
12.4 

6t58 
6.1 

7:59 
4.7 

8:44 
8.1 

9:28 
1.6 

10-00 
0.4 

10:86 
-0.4 

11:12 
—0.7 

11:48 
—0.5 


17:26 
19.0 

18:01 
18.8 

12:48 
0.6 

13:20 
1.5 

14KX) 
2.6 

14:60 
3.8 

15:65 
5.0 

17:25 
5.5 

18:66 
4.7 

13:38 
15.6 

14:34 
17.0 

15r21 
18.5 

16K)6 
19.6 

16:46 
20.1 

17:25 
20.0 

18K)0 
19.4 

12:43 
0.2 

13:19 
1.7 

18:66 
3.3 

14:85 
4.8 

16:25 
6.1 

16:89 
6.9 

18:12 
6.7 

12:57 
18.2 

13:49 
14.4 

14:38 
15.9 

15:12 
17.4 

15:50 
18.6 

16:27 
19.4 

17.-02 
19.7 

17:40 
19.5 


23:60 
0.2 


18:87 
18.3 

19:18 
17.3 

20H)6 
16.1 

21:06 
14.9 

22:22 
14.1 

28:60 
14.3 


20K)6 
3.0 

21 KX) 
LI 

21:47 
—0.4 

22:29 
— L4 

28K)9 
— L8 

28:46 
— L5 


18:38 
18.3 

19:17 
17.0 

20:00 
15.5 

20:48 
14.1 

21:51 
12.9 

28:15 
12.6 


19:27 
5.6 

20.21 
4.1 

21:04 
2.5 

21:41 
1.2 

22:16 
0.2 

22:53 
—0.4 

23:29 
—0.5 


The  tides  are  placed  in  tlie  order  of  occurrence,  with  their  times  on  the  flrst  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Paris  Mean  Civil  for  the  meridian  '29  20'  E.:  O^  is  midnight,  r2»»  is  noon:  all  hours  lew  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon:  for  Instance, 
15:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the 
datum  of  soundings  on  the  French  Charts  for  thin  region,  and  which  is  9. 7  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  0.  new  moon;  }),  Ist  quar.;  Q,  full  moon;  C«  3d  quar.;  E,  moon  on  the 
equator;  N,  8,  moon  farthest  north  or  south  of  the  equator:  A,  P,  moon  in  apogee  or  perigee. 


272 


BREST,  FRANCE,  1903. 


APRIL. 

MAY. 

JUNE. 

1 

• 

i 

1 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

1 

• 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

i 

Day  of— 

Time  and  Heieht  of  High  and 
Low  Water. 

W. 
W 

Mo. 
1 

W. 

Mo. 
1 

W. 

Mo. 

0:05 
-0.2 

6:00 
19.3 

12:25 
0.2 

18:20 
18.9 

N 

P 

F 

0:88 
—0.1 

6:80 
18.6 

12:68 
0.9 

18:51 
18.3 

M 

1 

2KW 
1.0 

8K)7 
16.8 

14:40 
2.8 

20-.32 
1&9 

Th 

2 

0:44 
0.6 

6:42 

18.4 

13K>4 
1.2 

19:02 
17.8 

S 

2 

1:18 
0.9 

7:20 
17.3 

18:40 
2.1 

19:44 
17.0 

^  Tu 

1 

2 

2:66 
2.1 

9:10 
16.9 

15.20 
8.2 

2137 
16.1 

N 

F 

3 

1:24 
1.6 

7:30 
17.0 

13:46 
2.5 

19:52 
16.5 

s 

3 

2:06 
2.1 

8:18 
16.0 

14:82 
8.3 

20:45 
15.9 

E    W 

3 

8:56 
3.0 

10:18 
15.3 

1624 
3.9 

•i»:*> 
15.7 

S 

4 

2:14 

2.8 

8:25 
15.6 

14:38 
3.8 

20:52 
16.2 

3);M 

4 

3:07 
8.2 

9.-27 
15.0 

16:85 
4.3 

21:58 
16.2 

Th 

1 

4 

6KB 
8.6 

11:24 
15.1 

17:85 
4.1 

15.6 

I 

s» 

5 

8:12 
4.0 

9:35 
14.4 

15:45 
4.9 

22:10 
14.4 

,Tu 

1 

6 

4:18 
8.9 

10:45 
14.6 

16:62 
4.7 

23:15 
15.2 

F 

5 

6:14 
8.8 

12:26 
15.8 

18:46 
3.8 

•         •        • 
f 

M 

6 

4:80 

4.8 

11:01 
14.0 

17:11 
5.3 

23:36 
14.6 

w 

6 

6:85 
4.1 

11:56 
14.8 

18:10 
4.8 

•  ■         ■ 

•  •         • 

8 

6 

0:68 

15.7 

720 
8.8 

18:20 
15.8 

19:49 
3.2 

Tu 

7 

6:00 
4.7 

12:18 
14.4 

18:38 
4.6 

•  •         « 

•  •         « 

£ 

Th 

7 

022 
15.6 

6:50 
8.6 

12:67 
15.5 

1920 
3.3 

1  S 

1 

7 

1:49 
16.0 

8:15 
2.7 

14:U 
16.4 

20:42 
2-4 

W 

8 

0:46 
15.5 

7:18 
8.6 

18:21 
15.6 

19:47 
3.1 

F 

8 

1:22 
16.4 

7:51 
2.6 

18:50 
16.4 

20:16 
2.2 

M 

1 

8 

•^37 
16.5 

9K)5 
2.1 

14:67 
16.9 

21:30 
l.T 

Th 

9 

1:46 
16.7 

8:18 
2.0 

14:16 
16.8 

20:41 
1.5 

S 

9 

2:14 
17.2 

8:42 
L6 

14:87 
17.8 

21:06 
1.1 

Tu 

9 

8.21 
16.8 

9:49 
1.6 

15:40 

17.4 

22:11 
1.3 

E 

F 

10 

2:38 
17.9 

9:(y7 
0.6 

16KK2 
18.1 

21:26 
0.2 

s 

10 

8.^ 

17.8 

927 
0.8 

1620 
18.0 

21:48 
0.5 

§W 

10 

4:08 
16.9 

1028 
1.4 

16:19 
17.6 

22:50 
1.2 

8 

11 

8:28 
19.0 

9:50 
-0.6 

16:44 
19.0 

22:10 
-0.7 

o 

M 

11 

8:42 
18.2 

10K« 
0.4 

16KX) 
18.4 

22:29 
0.2 

Th 

\ 
1 

11 

4:40 
16.9 

IIKM 
L5 

16:56 
17.6 

2325 
1.5 

0 

§ 

12 

4:06 
19.6 

10:80 
—0.9 

16:21 
19.6 

22:48 
—1.0 

Tu 

12 

4:21 
18.2 

10:46 
0.4 

16:88 
18.6 

28:06 
0.3 

F 

12 

5:16 
16.7 

11:40 
1.8 

17.28 
17.8 

•         ■        • 

M 

13 

4:44 
19.6 

11KJ7 
-0.8 

17K)0 
19.4 

28.-26 
-0.7 

W 

13 

6K» 
17.9 

11:22 
0.8 

17:14 
18.2 

23:42 
0.9 

A 

8 

13 

0K)0 
1.9 

5:47 
16.8 

12:12 
2.4 

18KB 

Tu 

14 

5:20 
19.1 

11:48 
-0.2 

17«5 
18.9 

■        •        • 
•        •        • 

8 

Th 

14 

5:84 
17.8 

11:68 
1.5 

17:48 
17.6 

•         •         • 

■         ■         • 

8 

14 

0:84 
2.4 

620 
15.9 

12:45 
S.1 

16.3 

W 

15 

0K)1 
0.1 

6:56 
18.2 

12:18 
0.9 

18:10 
18.0 

F 

15 

0:19 
L7 

6:07 
16.5 

12:80 
2.5 

1824 
16.7 

M 

15 

1K)6 
8.0 

6:55 
15.4 

13:16 
S.7 

19:15) 
15.7 

Th 

16 

0:88 
1.2 

6:81 
17.0 

12:51 
2.1 

18:47 
16.8 

A 

8 

16 

0:52 
2.6 

6:41 
15.6 

18:04 
8.5 

19:00 
15.8 

Tu 

16 

1:40 
8.6 

7:35 
16.0 

13:49 
4.2 

190*' 
15.1 

6 

F 

17 

1:12 
2.6 

7:08 
16.7 

18:26 
3.5 

19:25 
16.6 

S 

17 

1:28 
8.6 

7:20 
14.8 

13:87 
4.4 

19:40 
14.9 

W 

17 

2:16 
4.0 

8:20 
14.6 

14.28 
4.6 

20:42 
14.6 

S 

18 

1:50 
3.9 

7:47 
14.6 

14K)5 

4.7 

20:10 
14.8 

M 

18 

2K» 
4.4 

8K» 
14.0 

14:15 
5.1 

2026 
14.1 

s 

Th 

18 

8KX) 
4.3 

9:16 
14.3 

15:17 
4.9 

21:40 
14.3 

A 

s 

19 

2:30 
5.0 

8:35 
18.4 

14:44 
6.7 

21  KB 
18.3 

(C 

Tu 

19 

2:46 
5.0 

8:67 
13.5 

16:02 
5.7 

21:25 
18.5 

F 

19 

8:55 
4.6 

10:16 
14.2 

1620 
6.1 

22:45 
14.4 

M 

20 

3:20 
6.9 

9:40 
12.6 

16:44 
6.6 

22:15 
12.8 

W 

20 

3:40 
5.4 

10K)1 
13.3 

16K)4 
5.9 

22:31 
13.6 

8 

20 

6.KW 
4.7 

1124 
14.5 

17:33 
5.0 

23:53 
14.9 

Tu 

21 

4:30 
6.4 

10:59 
12.6 

17:05 
6.7 

28:88 
18.1 

E 

Th 

21 

4:46 
5.4 

11:11 
18.6 

17:17 
5.8 

28:41 
14.2 

8 

21 

6:12 
4.3 

12.28 
15.3 

18:48 
4.2 

•            •          - 

W 

22 

5:50 
6.1 

12:08 
13.8 

18:26 
6.0 

■        •        • 
•        •        ■ 

F    22 

6:68 
4.9 

12:14 
14.6 

18:80 
4.9 

■        «        ■ 

M 

22 

0:66 
15.8 

7:22 
3.4 

13.26 
16.5 

19:^=^ 

2.^ 

Th 

23 

0:34 
14.0 

7.-00 
6.0 

13.-02 
14.4 

19:30 
4.6 

8 

23 

0:39 
15.2 

7:02 
8.9 

13K)9 
15.7 

19:33 
3.7 

Tu 

23 

1:54 
16.8 

825 
2.1 

1421 
17.7 

20:» 
1.4 

£ 

F 

24 

1:26 
15.3 

7:66 
3.5 

13:50 
15.9 

20:20 
3.0 

8 

24 

1:31 
16.3 

8.-01 
2.6 

14:00 
17.0 

20:29 
2.2 

N    W 

24 

2:49 
18.0 

9:20 
0.8 

15:14 

IKK 

21:47 

0.1 

S 

25 

2:12 
16.7 

8:43 
2.0 

14:85 
17.4 

21  .-06 
1.6 

M 

25 

2:28 
17.5 

8:54 
1.3 

14:47 
18.8 

21:18 
0.8 

•  Th 

25 

8:40 
19.0 

10:10 
—0.2 

16KH 
19.8 

ffi:S'i 

— a9 

s 

26 

2:66 
18.0 

9:27 
0.7 

15:19 

18.7 

21:48 
0.3 

• 

Tu 

26 

3:10 
18.7 

9:41 
0.2 

15:85 
19.4 

22K)5 
-0.3 

p 

F 

26 

4:80 
19.6 

10:56 
—0.8 

16:51 
20.8 

2322 
—1.4 

•  'm   27 

3:40 
19.2 

10:08 
—0.3 

16:00 
19.6 

22:28 
-0.5 

W 

27 

4KX) 
19.5 

10:28 
—0.5 

16:20 
20.0 

22:51 
^0.9 

8 

27 

5:18 
19.6 

11:42 
-0.9 

17:88 
20.4 

Tul28 

4:20 
19.8 

10:49 
—0.7 

16:40 
20.0 

28.-09 
^0.8 

P 

Th 

28 

4:45 
19.7 

11:12 
—0.7 

17K)6 
20.1 

23:36 
—1.0 

1  S 

1 

28 

OKW 
—1.4 

6.-05 
19.4 

12.27 
-0.6 

1^2T 
1«l9 

\V 

29 

5:01 
19.9 

11:29 
—0.6 

17r21 
19.9 

23:60 
-0.7 

F 

29 

5:30 
19.5 

11:56 
—0.4 

17:51 
19.8 

■         •         • 
•         •         • 

M 

29 

0:65 
-0.9 

6:55 
18.7 

13:12 
0.1 

19^9 
19.1 

Th 

30 

5:45 
19.5 

12:10 
—0.1 

18K)6 
19.8 

«         •         ■ 

8 

30 

0:22 
—0.7 

6:19 

18.8 

12:40 
0.2 

18:40 
19.0 

Tu 

:w 

1:41 
0.0 

7:47 
17.8 

14.-00 
1.1 

20:11 

18.0 

S 

31 

1:09 
0.0 

7:10      13:28 
17.9         1.2 
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1 

1 

JULY. 

I 

AUGUST. 

1 

SEPTEMBER.                           j 

c  Day  of - 

5    

S    W.  Mo. 

L  '  W      1 

Time  and  Height  of  High  and 
Low  Water. 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

S      1 

W. 
Tu 

Mo. 
1 

2:33 

8:42 

14:58 

21K)9 

8:46 

10:05 

16:15 

22:40 

5:22 

11:46 

18:11 

•        ■        • 

D 

1.1 

16.8 

2.8 

16.8 

8.6 

14.9 

4.5 

14.4 

6.2 

13.4 

6.1 

•        •       • 

Th    2 

3:26 

9:42 

15:60 

22:12 

S      2 

4:50 

11:12 

17:28 

28:49 

W 

2 

0:22 

6:46 

12:62 

19:29  1 

2.3 

15.9 

3.8 

16.8 

4.9 

14.2 

6.3 

18.8 

12.9 

6.0 

13.7 

5.5  i 

F      3 

4:26 

10:47 

16:66 

23:20 

M     3 

6:05 

12:18 

18:50 

•        •        • 

A 

Th    3 

1:24 

7:52 

13:47 

20:24  1 

3.4 

15.1 

4.2 

15.1 

6.4 

14.1 

5.4 

•        •        • 

13.0 

5.0 

14.5 

4.3  ' 

S  ;    4 

5:33 

11:50 

18:08 

•        •        • 

8   Tui    4 

0:64 

7:20 

13:20 

19:69 

F     4 

2:13 

8:41 

14:32 

21:05 

! 

4.3 

14.8 

4.6 

•        •        • 

1 

13r.7 

5.1 

14.4 

4.7 

1 

14.5 

3.7 

16.6 

8.1  ' 

S     5 

0:20 

6:45 

12:60 

19:20 

w 

5 

1:61 

8:20 

14:14 

20:52 

S     ft 

2:55 

9:21 

15:11 

21:42 

14.8 

4.4 

14.9 

4.3 

14.2 

4.2 

15.1 

8.7 

15.6 

2.6 

16.6 

2.0 

M     6 

1:21 

7:50 

18:46 

20:21 

A 

Th 

6 

2:40 

9:08 

16:00 

21:34 

s 

6 

3:30 

9:58 

16:47 

22:15 

1 

14.8 

8.9 

16.3 

3.6 

14.8 

3.3 

15.9 

2.8 

16.7 

1.6 

17.6 

LO 

,Tu'    7 

2:14 

8:42 

14:36 

21:10 

F 

7 

'    8:22 

9:49 

15:40 

22:10 

o 

m!    7 

4:04 

10:80 

16:20 

22:48 

1      1 

16.1 

3.2 

16.9 

2.9 

16.7 

2.4 

16.7 

2.0 

■**■*■      )               • 

17.7 

0.9 

18.6 

0.4 

S  ;  W     8 

3:02 

9r29 

15:20 

21:55 

o 

S 

8 

8:59 

10:25 

16:15 

22:45 

E 

Tu    8 

4:37 

11:02 

16:52 

23:20 

i 

16.6 

2.5 

16.5 

2.2 

16.5 

1.7 

17.5 

1.4 

1 

18.3 

0.5 

18.9 

0.2 

O  Th    9 

3:44 

10:10 

16:01 

22:32 

6 

9 

4:32 

10:58 

16:49 

23:16 

Wt    9 

5:06 

11:84 

1733 

28:61 

'                      1 

16.1 

2.0 

17.0 

L8 

1 

17.1 

1.8 

17.9 

1.0 

18.6 

0.4 

19.0 

0.4 

A    F'lO 

4:21 

10:46 

16:38 

28:08 

ivr  10 

5:05 

11:80 

17:19 

23:48 

Th 

10 

5:40 

12:06 

17:58 

a           •           ■ 

16.4 

1.7 

17.4 

1.5 

17.5 

1.2 

18.1 

0.9 

18.6 

0.8 

18.6 

•           «           ■ 

S    11 

4:55 

11:20 

17:11 

23:40 

£ 

Tu 

11 

6:83 

11:69 

17:60 

•         •         • 

F 

11 

0:28 

6:15 

12:86 

18:85 

16.6 

1.7 

17.4 

1.6 

17.7 

1.8 

18.1 

•         ■         • 

0.9 

18.2 

L4 

17.9 

S    12 

5:29 

11:53 

17:48 

■        *        • 

w 

12 

0:18 

6:06 

12:29 

18:22 

s 

12 

0:57 

6:64 

18:11 

19:16 

16.7 

1.9 

17.4 

•        •        • 

1.1 

17.6 

1.7 

17.8 

L6 

17.4 

2.1 

16.9 

.     1 M    13 

0:12 

5:58 

12:24 

18:16 

Th 

13 

0:48 

6:40 

13:01 

18:68 

IS 

13 

1:36 

7:87 

18:66 

20:06 

1 

1.8 

16.6 

2.8 

17.1 

L6 

17.2 

2.2 

17.2 

.AW^ 

2.6 

16.3 

8.1 

15.7 

Tu 

14 

0:48 

6:81 

12:64 

18:48 

F 

14 

1:20 

7:18 

18:80 

19:87 

<L 

M 

14 

2:20 

8:81 

14:48 

21  K» 

1 

2.1 

16.5 

2.7 

16.7 

2.2 

16.7 

2.7 

16.5 

■A   A 

3.7 

16.1 

4.1 

14.5 

E   Wjl5 

1:16 

7:07 

18:24 

19:25 

S 

15 

1:57 

8:01 

14:18 

20:25 

N 

Tu 

15 

8:20 

9:42 

16:00 

22:30 

2.6 

16.2 

8.2 

16.8 

2.9 

15.9 

3.4 

15.5 

j^%^ 

4.8 

14.2 

6.0 

13.8 

Th 

16 

1:48 

7:48 

13:58 

20:06 

C 

s 

16 

2:41 

8:65 

15K)5 

21:26 

W 

16 

4:40 

11:10 

17;80 

23:56 

2,9 

15.7 

8.6 

15.7 

3.7 

16.0 

4.2 

14.5 

^ 

^b  \^ 

6.5 

14.1 

6.1 

14.1 

C    F    17 

2:25 

8:36 

14:40 

20:67 

M    17 

3:40 

10KX5 

16:15 

22:45 

Th 

17 

6:12 

12:28 

18:68 

■        •        • 

8.4 

16.2 

4.0 

15.0 

4.6 

14.2 

5.0 

14.0 

-fc  • 

5.1 

15.0 

4.1 

■        •         • 

S 

18 

3:15 

9:81 

15:86 

22:00 

N 

Tu 

18 

5:00 

11:25 

17:45 

•        •         • 

F 

18 

1:05 

7:80 

18:81 

20K)5 

1 

4.0 

14.7 

4.5 

14.5 

5.8 

14.8 

5.1 

•         ■         ■ 

A  v^ 

15.2 

8.6 

16.4 

2.3 

S    19 

4:15 

10:39 

16:46 

28:13 

W 

19 

0:08 

6:29 

12:41 

19:11 

P 

s 

19 

2:08 

8:30 

14.-26 

20:68 

1 
1 

4.5 

14.4 

6.0 

14.6 

14.4 

4.8 

16.2 

4.0 

^- 

■ill' 

16.7 

L7 

18.0 

0.6 

M 

20 

5:80 

11:58 

18:11 

•         ■         • 

Th 

20 

1:18 

7:46 

13:45 

20:20 

s 

20 

2:63 

9:20 

15:16 

21:45 

4.7 

14.8 

4.7 

■         •         ■ 

15.4 

3.4 

16.6 

2.8 

mm^^ 

18.8 

0.0 

19.6 

-0.9 

Tu 

21 

0:28 

6:50 

13:00 

19:29 

P 

F 

21 

2:18 

8:46 

14:41 

21:16 

• 

M 

21 

3:39 

10KJ3 

16:00 

22:28 

1 

1 

15.0 

4.2 

16.7 

3.6 

16.9 

1.6 

18.2 

0.6 

h 

mm  J^ 

19.6 

— L2 

20.5 

— L8 

N 

VV   22 

]:32 

8:02 

14:00 

20:85 

• 

S 

22 

8:10 

9:38 

16:32 

22:04 

Tu 

22 

4:20 

10:45 

16:42 

23:06 

16.0 

2.9 

17.1 

2.0 

18.4 

0.0 

19.7 

—LI 

^    VB 

m^mm 

20.8 

— L9 

20.9 

—1.9 

Th 

23 

2:31 

9:02 

14:56 

21:31 

s 

23 

3:69 

10:23 

16:20 

22:48 

w 

23 

5:01 

11:25 

17:22 

23:46 

1 

17.4 

1.3 

18.4 

0.3 

19.6 

—1.8 

20.7 

—2.0 

mm%^ 

20.4 

— L8 

20.5 

—1.4 

P.  F 

24 

3:25 

9:54 

15:60 

22:20 

E 

M 

24 

4:48 

11:05 

17:08 

28:80 

Th 

24 

6:40 

12:05 

18:0:2 

•         •         ■ 

•l 

18.6 

0.0 

19.7 

—1.0 

20.3 

—2.0 

21.1 

—2.2 

^b   A  • 

mm  A 

19.9 

—LI 

19.6 

•         •         ■ 

'  S 

25 

4:15 

10:40 

16:38 

23:06 

Tu 

25 

5:27 

11:47 

17:46 

•         •         • 

F 

25 

0:25 

6:20 

12:44 

18:43 

19.5 

—1.1 

20.6 

—1.8 

20.4 

—2.0 

20.9 

•         •         • 

mm\^ 

-0.4 

18.9 

0.1 

18.2 

IS 

26 

6:04 

11:26 

17:23 

28:51 

W 

26 

0:10 

6:07 

12:29 

18:30 

s 

26 

1:08 

7:00 

13:24 

19:25 

1 

20.0 

—1.5 

20.9 

—2.0 

—1.8 

19.9 

—1.8 

20.1 

Pi-/. 

mm^M 

1.1 

17.6 

L6 

16.6 

M 

27 

5:49 

12:10 

18:10 

•        •        ■ 

Th 

27 

0:51 

6:50 

13:10 

19:14 

s 

27 

1:43 

7:46 

14:09 

20:13 

20.0 

—1.5 

20.7 

•        «        • 

—0.8 

19.0 

-9.1 

18.6 

mm  w 

2.7 

16.0 

3.3 

14.9 

E 

Tu  28 

0:35 

6:34 

12:52 

18:56 

F 

28 

1:3;^ 

7:») 

13:52 

20:00 

M 

28 

2:28 

8:37 

14:58 

21:11 

1 

1 
1 

—1.6 

19.5 

—0.9 

19.9 

0.7 

17.6 

1.6 

17.0 

A"^ 

arfVj' 

4.3 

14.5 

4.7 

13.5 

, 

W^ 

29 

1:19 

7:20 

13:86 

19:45 

D 

S 

29 

2:15 

8:23 

14:40 

20:53 

Tu 

29 

3:20 

9:44 

16KK) 

22:26 

-0.7 

18.6 

0.2 

18.7 

2.4 

16.1 

3.2 

15.3 

^  v» 

mm%^ 

5.7 

13.4 

5.9 

12.5 

TI 

30 

2:04 

8:10 

14:23 

20:36 

S    30 

3:0i> 

9:20 

15:35 

21:67 

A 

VV 

30 

4:30 

11:03 

17:21 

23:44 

I 

0.6 

17.4 

1.6 

17.1 

4.1 

14.6 

4.6 

13.8 

'  T 

*-*X^ 

6.6 

12.9 

6.5 

12.6 

1>.  F 

31 

2:52 

9:08 

15:15 

21:36 

s 

M 

31 

4:a5 

10:30 

16:45 

2^:12 

2.2       16.0         3.2 
les  are  placed  in  the  ord( 

15.6 

5.4 

13.6 

5.8 
theiln 

13.  u 
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for  in.stance, 

15:42  is  3:41 
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is  and  abbreviations  relating  to  the  moon: 

#,  new  moon;  }>,  1st  quar.;  Q,  full  moon: 
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moon  on  the   | 

equator;  N 

,  S,  moon 

farthest  north 

or  south  of  the  equ 

ator;  A,  P 

',  moon  in  apogee  or  perigee. 
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OCTOBER. 

NOVEMBER. 

Time  and  Helgl 
LowW 

1 

DECEMBER. 

1 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

a 

Dayof- 

It  of  High  and 

ater. 

• 

i 

99 

Day  of— 

Time  and  Height  of  HU 
Low  Water. 

^hand 

w.  Imo. 

1 

W.  JMo. 

1 

W.  'mo. 

1     ' 

Th    1 

6U» 
6.5 

12:13 
18.2 

18:42 
6.0 

•  •         • 

•  •        • 

E 

0:49 
,        14.1 

7:15 
6.0 

13:10 
14.8 

19:89 
4.0 

Tu    1 

0:50 
14.9 

7:14 
4.4 

13:13 
16.5 

19:40 
3.4 

F,   2 

t 

0:45 
13.2 

7:11 
6.6 

13:10 
14.0 

19:42 
4.9 

M     2 

1:35 
15.3 

8X>4 
3.6 

18:55 
16.1 

20:25 
•J.G 

W     2 

1:40 
16.2 

8:10 
3.0 

14KB 
16.7 

■)  » 

S  1   3 

! 

1:86 
14.3 

8.-05 
4.8 

18:55 
15.2 

20:29 
8.6 

Tu    3 

2:18 
16.7 

8:49 
2.8 

14:38 
17.3 

21K)9 
1.4 

Th    3 

2:28 
17.5 

8:59 
1.7 

17.8 

21  il 
0.9 

H     4 

1            1 

2:18 
15.6 

8:48 
2.9 

14:36 
16.6 

21K)6 
2.1 

W     4 

1 

3:00 
18.0 

9:30 
1.1 

15:19 
18.4 

21:50 
0.4 

O    F      4 

3:15 
18.7 

9:45 
0.4 

15:38 
18.9 

22:0: 
0.1 

}            1 

2:56 
16.9 

9:25 
1.7 

16:14 
17.6 

21:43 
1.0 

O  Th;   5 

1 

3:40 
19.0 

10:09 
0.1 

16:00 
19.2 

22:28 
—0.2 

Nj  S      5 

4:00 
19.6 

10:80 
—0.4 

16:23 
19.4 

-OA 

O  Tu    6 

8:32 
18.1 

10:00 
0.7 

16:50 
18.7 

22:18 
0.1 

F     6 

1 

4:20 
19.6 

10:49 
-0.3 

16:40 
19.5 

23M 
-0.8 

S     0 

4:44 

20.0 

11:15 

—0.8 

17:08 
19.5 

23:J4 
-y.4 

IWi    7 

4.-a8 
18.9 

10:36 
0.1 

16:25 
19.8 

22:53 
—0.2 

S      7 

4:59 
19.7 

11:27 
—0.4 

17:20 
19.8 

28:48 
0.1 

P 

M     7 

6:28 
19.9 

11:59 
-0.7 

17:53 
19.1 

•       •      • 

Th;    8 

4:44 
19.3 

11:10 
-0.1 

17:00 
19.4 

28:28 
—0.1 

N 

8  1    8 

5:40 
19.3 

12:10 
0.0 

18:04 
18.6 

•        •        • 
■        •        • 

Tu    8 

0:17 
0.0 

6:15 
19.4 

12:44 
-0.8 

lS:y 
18.0 

'  F     9 

6:17 
19.3 

11:46 
0.1 

17:37 
19.1 

■        •        • 
•        •        • 

;m  9 

0.'29' 
0.9 

6:25 
18.5 

12:53 
0.8 

18:51 
17.6 

W     9 

! 

1K)1 
0.8 

7:06 
18.5 

13:31 
0.6 

195.'' 

.  S    10 

OHS 
0.5 

5:66 

18.8 

12:22 
0.7 

18:18 
18.3 

p 

Tu'lO 

1:12 
1.9 

7:15 
17.4 

13:41 
1.9 

19:46 
16.8 

Th  10 

1:50 
1.8 

8:00 
17.4 

14:24 
1.7 

3':.^ 
16: 

8    11 

0:40 
1.3 

6UI7 
17.9 

18.-00 
1.5 

19K)1 
17.2 

W  11 

1 

2:02 
3.1 

8:11 
16.1 

14:85 
2.9 

20:50 
15.2 

C 

F    11 

2:45 
2.8 

9M 
16.4 

15r20 
2.7 

.  21::v 
l.VS 

NjM   12 

1.-20 
2.4 

7:22 
16.7 

13:46 
2.7 

19:68 
15.8 

a 

Th  12 

1 

3K» 

4.1 

9r20 
15.3 

15:40 

8.8 

22:05 
14.5 

E     S     12 

3:46 
3.7 

10K)9 
15.7 

16-25 
8.4 

C  Tu  13 

1 

2:09 
3.6 

8:20 
16.4 

14:40 
8.7 

20:69 
14.6 

F  'l3 

4:12 
4.7 

10:37 
15.0 

16:56 
4.1 

23:21 
14.6 

1  8    13 

4:55 
4.2 

11-20 
15.4 

17:37 
3.9 

23M 
15.1 

W   14 

8:09 
4.7 

9:81 
14.5 

16-.52 
4.6 

22r20 
18.9 

« 

S  'l4 

1 

5:80 
4.6 

11:50 
15.4 

18:12 
8.8 

•  ■         • 

•  •         • 

M'14 

6:10 
4.2 

12:24 
15.5 

18:49 
3.7 

•       •      • 

Th  15 

4:29 
5.3 

10:67 
14.4 

17:17 

4.7 

23:43 
14.8 

8    15 

1 

0:25 
15.2 

6:45 
8.8 

12:52 
16.1 

19:20 
8.0 

Tu  15 

0:55 
15.5 

7:21 
8.6 

1324 
15.8 

P 

F 

16 

.   6:56 
4.9 

12:12 
15.2 

18:40 
3.9 

•  •        • 

•  •        • 

M    16 

1:22 
16.2 

7:47 
2.6 

13:47. 
16.9 

20:15 
1.8 

W   16 

1-.50 
16.1 

8:20 
2.7 

14:17 
16.3 

30.4^"^ 

2.0 

S  'l7 

0:60 
16.2 

7:11 
8.6 

13:15 
16.4 

19:45 
2.5 

Tu 

17 

2:11 
17.2 

8:40 
1.4 

14:35 
17.7 

21:08 
0.9 

Th 

17 

2:39 
16.8 

9:10 
1.8 

15K)5 
16.8 

21::^' 

E18 

18 

1:45 
16.6 

8:10 
2.0 

14:08 
17.7 

20:38 
1.0 

W 

18 

2:57 
18.0 

9:25' 
0.5 

15:20 
18.3 

21:46 
0.8 

• 

F    18 

1 

324 
17.5 

9:55 
1.2 

15:4.S 
17.1 

M   19 

1 

2:83 
17.9 

8:59 
0.5 

14:55 
18.9 

21:24 
-0.2 

• 

Th 

19 

8:40 
18.6 

10K)9 
0.0 

16KM 
18.4 

22.'28 
0.1 

s 

S    19 

4:05 
17.9 

10:35 
0.8 

16r28 
17.2 

22-T" 
l.i» 

•  iTu  20 

1 

3:18 
19.0 

9:44 
—0.6 

15:40 
19.7 

22:0b 
—0.9 

F 

20 

4:20 
18.9 

10:49 
—0.1 

16:42 
18.3 

23:06 
0.8 

8 

20 

4:43 
18.1 

11:12 
0.9 

17Kft 
17.1 

23:Ji^ 
1.3 

iw  21 

1 

4:00 
19.7 

10:25 
—1.2 

16:20 
19.9 

22:45 
—1.0 

s 

S  i21 

I 

4:59 
18.7 

11:27 
0.3 

17:20 
17.8 

28:42 
0.9 

M   21 

1 

5:19 
17.8 

11:48 
1.8 

17:38 
16w8 

•       •      • 

Th  22 

1 

4:40 
19.8 

ll.*06 
—1.1 

17K)1 
19.6 

28:24 
-0.6 

8 

22 

6:83 
18.1 

12H)4 
1.0 

17:54 
17.0 

•  ■         ■ 

•  »        ■ 

Tu:22 

1 

0:01 
1.7 

5:52 
17.4 

1222 
1.8 

i<::y 

16.4 

F 

23 

6:18 
19.4 

11:44 
-0.5 

17:88 
18.7 

•  •        • 

•  ■        • 

M   23 

0:19 

1.8 

6:10 
17.8 

12:40 
2.0 

18:30 
16.1 

A 

W 

23 

0:32 
2.4 

627 
16.8 

12:55 
2.5 

ivC 

15.  ? 

S 

24 

0:01 
0.3 

5:54 
18.6 

12:22 
0.6 

18:16 
17.6 

Tu  24 

0:52 
2.9 

6:49 
16.3 

13:17 
8.0 

19:09 
15.1 

Th 

24 

1:05 
3.2 

7:01 
16.2 

1328 
3.2 

190 

B 

s 

25 

0:39 
1.6 

6:82 
17.4 

18:00 
1.9 

18:56 
16.2 

A 

W 

25 

1-.29 
4.0 

7:29 
15.2 

18:56 
4.1 

19:50 
14.2 

F 

25 

1:39 
3.9 

7:38 
15.4 

14.-00 
8.8 

20M 
If* 

M 

26 

1:15 
8.0 

7:14 
16.0 

18:40 
3.3 

19:38 
14.8 

iTh 

26 

2:05 
4.9 

8:14 
14.2 

14:35 
4.9 

20:41 
13.5 

E 

S 

26 

2:10 
4.4 

8:20 
14.8 

14:40 
4.2 

30:4^ 

14..? 

Tu 

27 

1:56 
4.3 

8:00 
14.7 

14:23 
4.6 

20:28 
13.6 

3) 

F 

27 

2:50 
5.6 

9:08 
13.6 

15:24 
5.5 

21:48 
13.1 

1> 

8 

27 

2:64 
4.9 

9:10 
14.2 

1526 
4.7 

21:4'^ 

I 

W 

28 

2:39 
6.5 

8:56 
13.5 

15:16 
5.6 

21:32 
12.7 

S 

28 

8:46 
6.0 

10:10 
13.3 

16:25 
5.7 

22:51 
13.2 

M 

28 

3:50 
6.8 

10:12 
13.9 

16.-28 
5.0 

Is.  5 

Th 

29 

3:38 
6.4 

10.-06 
12.9 

16:22 
6.2 

22:50 
12.5 

£ 

8 

29 

4:55 
6.1 

11:20 
13.6 

17:33 
5.4 

23:55 
13.9 

Tu 

29 

4:59 
5.5 

11.-22 
14.1 

17:40 
5.0 

•  • 

•  -    " 

F 

30 

4:02 
6.7 

11«2 
13.0 

17:37 
6.2 

23:55 
13.0 

M 

30 

6:07 
5.5 

12:20 
14.4 

18:40 
4.6 

•  •        • 

•  ■         • 

W 

30 

14.5 

6:19 
6.1 

12:32 
U.8 

4. 

S 

31 

6:11 
6.2 

12:20 
13.7 

18:45 
5.3 

■  •         • 

■  •         • 

Th 

31 

1KB 
15.5 

7:30 
3.9 

U:31 

15.9 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  dir 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Paris  Mean  Civil  for  the  meridian  2°  20'  E.;  O**  is  midnight,  12»'  is  noon;  all  hours  less  than  12  are  in  ibi 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  tim^  after  noon;  forinstanct 
15:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the 
datum  of  soundings  on  the  French  Charts  for  this  region,  and  which  is  9.7  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon:  }),  Ist  quar.:  O.  ftiH  moon;  <[,  3d  quar.:  E,  moon  on  tbt? 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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Day 

JANUARY. 

FEBRUARY. 

MARCH. 

/^ 

of— 

Time  and  Helf  ht  of  High  and 
Low  Water. 

i 

£ 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

s 

8 

2 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

■^ 

z 

W.  Mo. 

W. 

Mo. 
1 

W. 

Mo. 
1 

Th    1 

6:05 
8.S 

10:44 
20.8 

18:20 
2.6 

28:08 
21.0 

6:61 
2.1 

11:31 
23.4 

19K)6 
1.4 

28:60 
23.5 

6.-00 
1.2 

10:40 
28.4 

18:16 
0.4 

23K)0! 
23.7 

Fj    2 

1 

6:34 
S.1 

11:25 
21.6 

18:58 
2.8 

23:38 
22.0 

M 

2 

7fl0 
2.2 

12:03 
28.4 

19:40 
1.6 

•  «           a 

•  a           • 

M 

2 

6:29 
1.0 

11:10 
24.0 

18:46 
0.8 

28:29 
24.2 

S      3 

7:06 
3.8 

11:46 
22.2 

19:22 
2.8 

•         •         • 
■         ■         • 

Tu 

3 

0:24 
23.8 

7:56 
2.6 

12:38 
22.8 

20:16 
2.1 

Tu 

3 

7.-00 
1.4 

11:41 
:».l 

19:19 
1.2 

•  •         • 

•  •         • 

S 

4 

0H)6 
22.2 

7:39 
8.4 

12:20 
22.1 

19:59 
2.7 

W 

4 

1:00 
22.^ 

8:33 
8.0 

13:18 
21.8 

21:00 
2.9 

IW    4 
! 

0:02 
23.8 

7:36 
L8 

12:19 
28.3 

19:56 
2.0 

E   M 

1 

5 

0:48 
22.0 

8:16 
8.6 

13:00 
21.8 

20:38 
8.1 

D 

Th 

5 

1:40 
21.8 

9:15 
3.7 

14:00 
21.0 

21:40 
3.8 

Th 

5 

0:39 
22.9 

8:16 
2.4 

12:48 
22.0 

20:34 
3.0 

^  Tu    6 

1 

1:24 
21.5 

9:00 
4.0 

18:44 
21.1 

21:25 
8.6 

F 

6 

2:29 
20.4 

10:09 
4.6 

14:56 
19.3 

22:40 
4.7 

!>'  F 

6 

1:16 
21.9 

8:54 
8.6 

13:40 
2L0 

21:18 
4.2 

W     7 

2:10 
20.8 

9:50 
4.6 

14:35 
20.1 

22:16 
4.1 

S 

7 

3:32 
19.8 

11:19 
5.2 

16:10 
18.5 

23:58 
5.6 

N 

S 

7 

2K)3 
20.0 

.  9:45 
4.6 

14:35 
19.2 

22:19 
5.6 

Th 

8 

8:04 
19.8 

10:46 
4.9 

16:31 
19.3 

23:16 
4.6 

N 

S 

8 

4:61 
18.5 

12:42 
5.6 

17:40 
18.2 

•         •         • 
■         •         ■ 

s 

8 

8:06 
18.6 

10:51 
5.3 

16:49 
18.4 

23:36 
6.1 

F     9 

4:10 
19.4 

11:54 
6.1 

16:44 
18.9 

•  ■        • 

•  •        • 

M 

9 

1:26 
6.7 

6:20 

18.8 

14:10 
4.3 

19:05 
19.2 

M 

9 

4:29 
18.0 

12:22 
5.8 

17:21 
17.6 

.    .    .  1 

■        •        • 

'  S 

10 

0:81 
6.0 

5:27 
19.8 

18:14 
6.1 

18:05 
19.0 

P 

Tu 

10 

2:60 
4.0 

7:88 
20.3 

16:26 
2.1 

20:16 
21.0 

P  Tu 

t 

10 

1:10 
6.0 

6:04 
18.1 

13:55 
4.6 

18:62 
18.7 

N';  IS  11 

1:61 
4.7 

6:42 
19.7 

14:32 
8.8 

19:22 
20.0 

W 

11 

4K)0 
L8 

8:40 
22.1 

16:24 
0.0 

21:11 
22.7 

W 

11 

2:84 
4.4 

7:24 
19.6 

16:10 
2.4 

aOKX) 
20.5 

M 

12 

8:06 
8.5 

7:66 
21.2 

16:39 

1.8 

20:29 
21.4 

o 

Th 

12 

4:60 
-0.2 

9:34 
23.8 

17:14 
-L8 

22:00 
24.2 

Th 

12 

3:40 
2.0 

8:25 
2L6 

16:06 
0.2 

20:55 
22.5 

P  Tu 

13 

4:06 
1.6 

8:62 
22.6 

16:86 
0.0 

21:25 
22.9 

F 

13 

6:40 
-1.6 

10:24 
24.8 

18:03 

-2.8 

22:50 
24.8 

9 

F 

13 

4:82 
-0.2 

9:16 
23.8 

16:55 
-L6 

21:42  1 
23.9 

W  i  14 

i 

6:04 
0.2 

9:49 
28.8 

17:28 
-1.4 

22:18 
24.0 

E 

S 

14 

6:25 
-2.1 

11:10 
25.0 

18:48 
-2.9 

23:32 
24.9 

S 

14 

6:20 
-L6 

10:06 
24.3 

17:42 
-2.6 

22:80 
24.5 

This 

6:64 
-1.0 

10:40 
24.5 

18:18 
-2.0 

28H)6 
24.3 

s 

16 

7:06 
-1.5 

11:50 
24.5 

19:25 

-1.6 

■         •         ■ 
•         •         ■ 

s 

15 

6:03 
-2.0 

10:49 
24.8 

18:24 
-2.7 

28K)8 
24.6 

F 

16 

6:40 
-1.2 

U:25 
24.6 

19K)0 
-1.7 

23:45 
24.0 

1 

16 

0:10 
24.0 

7:43 
-0.8 

12:26 
23.5 

20:04 
0.0 

M 

16 

6:41 
-1.7 

11:25 
24.5 

19:00 
-LI 

23:43 
24.0 

E ,  S    17 

1 

7^0 
-0.8 

12H» 
28.9 

19:41 
-0.8 

•         •         • 

»         ■         • 

Tu 

17 

0:46 
22.8 

8:28 
LO 

18K)9 
22.0 

20:46 
1.8 

Tu  17 

7:19 
-0.5 

12:00 
23.4 

19:38 
0.2 

«        ■         • 

•        •         • 

1»    18 

0.-28 
28.2 

8:04 
0.7 

12:47 
22.8 

20:26 
0.4 

W 

18 

1:27 
21.2 

9:02 
2.8 

13:48 
20.2 

21:26 
3.6 

W  18 

0:20 
22.9 

7:66 
LI 

12:40 
22.0 

20:14 
2.0 

M    19 

1:12 
22.0 

8:60 
2,0 

18:84 
21.4 

21:12 
2.2 

(CJTh  19 

1      1 

2:10 
19.6 

9:48 
4.5 

14:32 
18.4 

22:11 
6.3 

Th 

19 

0:58 
21.6 

8:34 
2.7 

13:16 
20.6 

20:53 
3.9 

d  Tu 

20 

2K)0 
20.8 

9:38 
8.4 

14:24 
19.5 

22.-02 
3.6 

;  FI20 

1 

J 

2:68 
18.0 

10:34 
6.0 

15:20 
16.7 

23:00 
6.7 

S 

F 

20 

1:36 
19.8 

9:12 
4.3 

13:56 
19.0 

21:86 
6.3 

I     W 

1 

21 

2:50 
18.9 

10:80 
4.8 

16:14 
17.9 

22:55 
5.1 

s    s    21 

I       1 

8:49 
16.6 

11:86 
7.0 

16:26 
16.8 

•  «        * 

•  •        • 

C 

S 

21 

2:19 
18.5 

9:66 
6.8 

14:40 
17.8 

22:18 
6.7 

Th 

22 

3:41 
17.4 

11:28 
6.8 

16:10 
16.6 

23:54 
6.2 

A 

s 

22 

0:11 
7.6 

6:08 
16.9 

12:56 
7.1 

17:48 
16.5 

A 

s 

22 

3:02 
17.0 

10:26 
6.9 

16:86 
16.1 

23:18 
7.6 

,  F 

1 

23 

4:47 
16.8 

12:36 
6.4 

17:25 
16.0 

•  •         • 

•  •         • 

'M 

1 

23 

1:80 
7.2 

6:24 
16.0 

14:11 
6.2 

19:00 
16.0 

M 

23 

4:08 
16.3 

12:00 
7.2 

16:51 
15.9 

■        ■        ■ 

.    .    .  I 

S 

24 

1:09 
6.8 

6:00 
16.4 

18:60 
6.0 

18:40 
16.0 

Tu'24 

2:41 
6.0 

7:28 
17.0 

16:11 
4.7 

20:00 
17.6 

Tu 

24 

0:35 
7.6 

6:26 
16.0 

13:16 
6.9 

18:06: 
16.1  1 

s 

1  A 

s 

26 

2:20 
6.0 

7:10 
16.9 

14:56 
5.0 

19:44 
17.0 

W  25 

i 

8:36 
4.5 

8:16 
18.4 

15:57 
3.3 

20:42 
19.0 

W 

25 

1:52 
0.8 

6:40 
16.8 

14:24 
5.6 

19:12 
17.5 

i 

M 

26 

8:21 
4.8 

8:05 
18.0 

15:46 
3.7 

20:33 
18.0 

Th 

1 

26 

4:19 
3.0 

9:00 
20.0 

16:38 
2.0 

21:26 
20.5 

Th 

26 

2:52 
6.3 

7:36 
18.3 

15:16 
4.1 

20:01 
19.0 

Tu'27 

1 

4:10 
8.7 

8:51 
19.1 

16:30 
2.6 

21:15 
19.2 

• 

F 

27 

5:00 
2.0 

9:40 
21.3 

17:14 
1.2 

21:58 
21.8 

F|27 

3:40 
4.0 

8:24 
19.9 

16:02 
2.6 

20:48 
20.5 

•  W  28 

4:51 
2.8 

9:34 
20.0 

17:10 
1.7 

21:55 
20.4 

E 

S 

28 

5:30 
L5 

10:10 
22.2 

17:45 
0.8 

22.-29 
28.0 

E    S    28 

1 

4:24 
2.5 

9:06 
2L2 

16:42 
L4 

21:26: 
22.2 

Th  29 

6:25 
2.8 

10:07 
21.0 

17:41 
1.3 

22:23 
21.4 

• 

S 

29 

5M)0 
L5 

9:40 
22.6 

17:18 
0.8 

22:00 
23.3 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Paris  Mean  Civil  for  the  meridian  2°  20'  E.;  0^  is  midnight,  12>'  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance. 
15:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the 
datum  of  soundings  on  the  French  Charts  for  this  region,  and  which  is  12.1  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }),  1st  quar.;  0>  'ull  moon;  C«  3d  quar.;  E,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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'Tu27 

13.4 

'':f^ 

V™ 

is 

•,  F 

27 

itl 

*fi 

14:40 

"i'l 

F  27 

14.0 

7:30 

14. 1         i.  6 

i«'W|28 

"fs 

»^ 

■«:J.'i 

E 

S 

28 

SI 

?; 

"sis 

^ol 

EjS    28 

1.1 

'     'Th'2S 

2:49 

i.8 

'iTe 

""i" 

•  i  S    29 

230 
15.6 

8:40 

S      "^ 

F.30 

11.8 

*i^l 

W^ 

*i1 

M   30 

fs^ 

Tl 

^it,      "0^ 

1  s  '31 

a:Sl 

10:01 

1B:10 

Tu  31 

3:40 

9:63 

16:00      22:12 

is.  3 

1.0 

'      i 

-_^— 

-  — 

—0,2 

18.6     —0.1 

etareplHCcdln 

he  Old 

eroCoc 

nrrencc  w 

itllneandbolghta 

n  the  second  llD 

Bofeuchday: 

a  compart 

no  o[  consccuti  v 

hclghu  will  indlcflte  wh 

hlgho 

1 

The  11 

sQree 

riH-lch 

Me.n  Civil:  0"  ism 

dnighl, 

2''l8no 

ion;  nil  honii  le»  th«n  12 

nla.m.).alll 

(p,  m 

nnd  when  dtmlnt 

hed  by  12  give 

tanCB,  16:42  Is  3:12  p.  m.    The    | 

helghK  In 

enlhB. 

■re  reckoned  fiom  the  lev 

er  Spring  Tided,  w 

.imlheAd 

nlrally  Chatls  to 

tht.  region,  ond  which  is 

8,2  leel  below  m 

^nsea 

erel. 

Syrobo 

s  »nd  ■bbrevialloiiB  re 

aling  lo  the  moon 

»,  new 

l!,lsiqiiBr.:0.  fullmoon 

i£,3dqi»r,;E 

m,™  on  the! 

equator;  > 

,  S.  moon 

^ 

tnonb 

orBouthottheequ 

lator;  A, 

f,  mor, 

InBpoeeeorjHTlgee. 
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APRIL. 

MAY. 

JUNE. 

Moon. 

Day  of  ~ 

Time  and  Height  of  High  and 
Low  water. 

• 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

• 

i 

Day  of— 

Timf)  and  Height  of  High  and 
Low  Water. 

1 

W. 
W 

Mo. 
1 

W. 
F 

Mo. 
1 

W.  Mo. 

4-.20 

10:81 

16>ll 

22:52 

N 

4:49 

11K» 

17:12 

23:28 

M 

1 

0:06 

6:19 

12:34 

18:47 

W   T 

A 

16.5 

0.0 

16.2 

0.3 

P 

16.2 

0.4 

16.8 

0.7 

LO 

15.2 

L4 

14.8 

Th 

2 

6:02 

11:14 

17:25 

23:86 

S 

2 

6:86 

11:49 

18:01 

•        ■        • 

J 

Tu 

2 

1:03 

7:16 

13:34 

19:4«< 

«&  AA 

15.9 

0.6 

16.6 

1.0 

16.4 

1.2 

15.0 

•        •        ■ 

L7 

14.4 

2.1 

14.0 

N 

F 

3 

6:48 

12H)0 

18:12 

•        •        • 

8 

3 

0:16 

6:29 

12:45 

18-.69 

£ 

W 

3 

2.-06 

8:20 

14:40 

20:53 

Jk 

^^ 

16.2 

1.5 

14.7 

•        t        • 

1.6 

14.6 

2.0 

14.1 

2.6 

13.7 

2.7 

13.5 

s 

4 

0:26 

6:40 

12:66 

19:10 

D 

M 

4 

1:17 

7:30 

13:50 

20:05 

Th 

4 

3:14 

9:28 

16:49 

22:02 

w^J 

^ 

1.9 

14.8 

2.4 

18.8 

2.6 

18.8 

2.8 

13.4 

2.9 

13.4 

8.0 

13.3 

? 

fi 

5 

1:28 

7:42 

14.-0S 

20:18 

Tu 

5 

2:27 

8:41 

16:06 

21:19 

F 

5 

4.-22 

10:86 

16Ji5 

23KK 

Ik^ 

^^ 

2.8 

13.4 

8.2 

13.1 

8.1 

13.2 

8.2 

18.1 

8.0 

18.3 

8.0 

13.4 

M 

6 

2:40 

8:67 

15:20 

21:87 

W 

6 

3:40 

9:65 

16:18 

22:32 

s 

6 

6:25 

11:40 

17-.55 

•        «        ■ 

AKA 

^^ 

8.5 

12.8 

8.6 

12.7 

8.3 

13.1 

8.2 

13.2 

2.9 

18.5 

2.7 

«        «        * 

Til 

7 

4:00 

10:15 

16:39 

22:58 

£ 

Th 

7 

4*.62 

11:06 

17:24 

28:37 

s 

7 

0:09 

6:22 

12-Jfi> 

18:49 

w 

8.7 

12.8 

3.5 

13.0 

3,0 

13.4 

2.8 

13.6 

18.6 

2.6 

18.8 

2.4 

W 

8 

5^4 

11:28 

17:46 

■        •        ■ 

F 

8 

6:68 

12K)6 

18:20 

•        •        • 

M 

8 

1:00 

7:11 

13:24 

19-.3S 

•   w 

%^ 

8.1 

13.4 

2.6 

•        •        • 

2.4 

14.0 

2.1 

4             •            • 

*■* 

14.0 

2.2 

14.3 

2-0 

Th 

9 

OKX) 

6:15 

12.-27 

18:42 

s 

9 

0:82 

6:46 

12:68 

19:10 

Tn 

9 

1:46 

7:57 

U.*05 

20a7 

^k  AA 

•^ 

13.9 

2.1 

14.4 

L7 

14.8 

L8 

14.7 

L5 

^f 

14.5 

L8 

14.6 

L7 

£ 

F 

10 

0:65 

7.-06 

13:19 

19:80 

8 

10 

1:21 

7:32 

13:43 

19:65 

§W 

10 

2:26 

8:86 

14:41 

20:51 

14.9 

1.2 

15.4 

0.7 

15.0 

1.2 

15.2 

1.0 

^>^ 

14.7 

L6 

14.7 

L6 

s 

11 

1:41 

7:64 

14K)4 

20:16 

o 

M 

11 

2.-04 

8:15 

14:22 

20:35 

Th 

11 

8.O0 

9:10 

15:17 

21:23 

16.8 

0.3 

16.1 

0.1 

16.4 

0.8 

15.6 

0.8 

^^L 

14.7 

L6 

14.8 

1.6 

o 

s 

12 

2:26 

8:36 

14:44 

20:65 

Tu 

12 

2:44 

8:64 

ISKW 

21:11 

F 

12 

8:34 

9:45 

15:51 

71i& 

16.8 

-0.1 

16.5 

—0.2 

15.6 

0.7 

15.6 

0.8 

Jkaa 

14.8 

L6 

14.8 

1.6 

M 

13 

8:02 

9:15 

15:21 

21:34 

W 

13 

3:18 

9-.80 

15:86 

21:49 

A 

s 

13 

4:10 

10:20 

16:28 

22:10 

16.5 

—0.2 

16.6 

-0.2 

16.6 

0.8 

15.6 

0.8 

^\^ 

14.8 

L6 

14.7 

1.S 

Tu 

14 

8:40 

9:63 

16.-00 

22:12 

S 

Th 

14 

3:65 

10:07 

16:14 

22:25 

8 

14 

4:46 

10:56 

17:05 

23:1S 

16.5 

—0.1 

16.4 

0.1 

15.4 

1.0 

15.2 

1.8 

^^ 

14.6 

L9 

14.4 

2.1 

W 

15 

4.-20 

10:31 

16-.39 

22:50 

F 

15 

4:31 

10:44 

16:51 

28:02 

M 

15 

6:28 

U:84 

17:48 

23^54 

16.1 

0.4 

15.7 

0.8 

16.4 

1.5 

14.7 

1.8 

A*^k 

JLv 

14.2 

2.8 

14.0 

2-5 

Th 

16 

4:58 

11K>9 

17:19 

23:80 

A 

s 

16 

6:10 

11:21 

17:80 

23:41 

Tu 

16 

6H)6 

12:16 

18:28 

•        •        « 

15.8 

1.2 

14.9 

L7 

14.4 

2.2 

14.1 

2.5 

^b  %A 

^\^ 

18.8 

2.7 

18.7 

•        ■        • 

8 

F 

17 

5:40 

11:50 

ISKM) 

•        •        • 

s 

17 

5:61 

12Ktt 

18:14 

•        «        • 

w 

17 

0:88 

6:50 

13:00 

19:14 

14.4 

2.2 

13.9 

•        ■        ■ 

18.7 

2.8 

13.4 

•        •        ■ 

»  f 

•A.  ff 

2.8 

18.5 

3.0 

US 

s 

18 

0:12 

6:23 

12:34 

18:46 

M 

18 

0:26 

6:86 

12:49 

19:00 

1 

Th 

18 

1.-25 

7:40 

18:51 

20:06 

2.7 

18.5 

3.1 

13.1 

8.1 

13.1 

8.4 

12.9 

^  AA 

^\^ 

8.1 

18.2 

3.8 

13.0 

A 

s 

19 

0:69 

7:10 

13:25 

19:39 

c 

Tu 

19 

1:12 

7:26 

18:40 

19:54 

F 

19 

2:20 

8:36 

14:51 

21:05 

a 

8.6 

12.7 

3.9 

12.3 

8.7 

12.7 

3.9 

12.6 

■^ 

A  ^ 

8.4 

12.9 

8.5 

12.8 

M 

20 

1:65 

.8:10 

14:29 

20:41 

W 

20 

2:10 

8:23 

14:40 

20:65 

s 

20 

8:22 

9:38 

15:54 

22:09 

4.8 

12.0 

4.5 

11.8 

4.0 

12.3 

4.1 

12.2 

%j 

mm\^ 

8.6 

12.8 

8.5 

U.0 

Tu 

21 

8K)2 

9:16 

15:87 

21:50 

£ 

Th 

21 

8:11 

9:26 

15:44 

21:68 

% 

21 

4:27 

10:41 

16:59 

28:12 

4.7 

11.7 

4.7 

11.7 

4.2 

12.2 

4.1 

12.3 

■7 

«■  JL 

8.8 

13.2 

8.0 

13.5 

W 

22 

4:10 

10:22 

16:41 

22:55 

F 

22 

4:15 

10:30 

16:46 

28KX) 

M 

22 

6:80 

11:44 

18K)0 

•        •        ■ 

4.7 

11.8 

4.4 

12.1 

8.9 

12.6 

8.5 

12.9 

A>4k 

mmmm 

2.7 

18.9 

2.3 

•    •    •  1 

Th 

23 

5:10 

11:24 

1739 

23:61 

s 

23 

6:15 

11.-28 

17:42 

28:55 

Tu 

23 

0:12 

6:28 

12:41 

18:55 

4.0 

12.5 

3.5 

13.0 

3.2 

13.8 

2.8 

13.8 

JL  \A 

mm\M 

14.8 

L8 

14.8 

L4 

£ 

F 

24 

6:08 

12:16 

18:28 

•        ■        • 

% 

24 

6K» 

12:22 

18:33 

•                ■                B 

N 

w 

24 

vsn 

7«) 

13:85 

19:46 

8.1 

13.5 

2.6 

•        •        • 

2.3 

14.2 

1.8 

•                ■               • 

■  » 

mm  iK 

16.2 

0.9 

15.7 

a5 

s 

25 

0:89 

6:60 

13:00 

19:12 

M 

25 

0:47 

6:59 

13:10 

19:22 

•  Th 

25 

2:00 

8:12 

14:25 

2(hS7 

14.0 

2.1 

14.6 

1.6 

14.7 

L4 

16.1 

LO 

mm%^ 

16.0 

0.1 

16.4 

— ai 

1» 

26 

1:20 

7:82 

13:40 

19:63 

• 

Tu 

26 

1:84 

7:45 

13-.56 

20:06 

P 

F 

26 

2:49 

9:01 

1503 

21:25 

14.9 

1.2 

15.4 

0.8 

16.6 

0.6 

15.9 

0.8 

^k 

mm^W 

16.6 

-0.4 

16.8 

-0.5 

• 

M 

27 

2.-00 

8:12 

14.-20 

20:82 

W 

27 

2:19 

8:80 

14:40 

20:68 

s 

27 

8:86 

9:49 

16:00 

22:13 

16.8 

0.4 

16.1 

0.2 

16.2 

0.0 

16.5 

—0.2 

9^ 

A>  ■ 

16.9 

-0.6 

17.0 

-0.6 

Tu 

28 

2:40 

8:51 

15K)0 

21:12 

N 

Th 

28 

3K)3 

9:16 

15:26 

21  .-39 

8 

28 

4:25 

10*^ 

16:49 

23:01 

16.3 

0.0 

16.5 

-0.2 

P 

16.6 

-0.8 

16.7 

—0.4 

mm\J 

17.0 

-0.6 

16.9 

-0.4* 

W 

29 

3:20 

9:82 

16:41 

21:66 

F 

29 

3:50 

10:01 

16^14 

22:25 

M 

29 

6:14 

11:25 

17:39 

23:50 

16.6 

-0.3 

16.7 

—0.4 

16.7 

—0.4 

16.7 

0.3 

^'^ 

mm%^ 

16.7 

-0.1 

16.4 

-0.2 

r 

Th 

30 

4K)5 

10:16 

16:26 

22:88 

s 

30 

4:37 

10:50 

17:02 

23:14 

Tu 

30 

6.-08 

12:15 

18:29 

•          •        »    ' 

16.7 

-0.2 

16.5 

0.1 

s 

31 

16.5 

5:26 
15.9 

0.0 

11:39 
0.6 

16.8 

17:50 
15.6 

0.3 

•  •        • 

•  «        • 

16.0 

0.6 

15.5 

•          *         • 

Theti<3 

les  are  placed  in  the  order  of  occurrence,  wi 

th  their  times  on 

L  the  first  line  a 

ind  heights  < 

>n  the  second  line  of  each  day: '  { 

a  comparifi 

on  of  consecutive  heights  will  indicate  whc 

ther  it  is 

high  or 

low  water. 

The  til 

ne  used  is  Greenwich  Mean  Civil;  0>>  is  mid 

Inight,  12^  is  noon;  all  hours  less  than  12  a 

re  in  the  forenoon  (a.  m.},  all  | 

greater  are 

\  In  the  afternoon  (p.  m. 

)  and  when  diminii 

shed  by  12  give  the  times  after  noon;  for  in 

stance,  15:42  is  8:42  p.  m. 

.    Tbei 

heights,  in 

feet  and  tenths, 

arerec 

koned  from  the  lev< 

b1  ot  Ordinary  Low  Water  Spring  Tides,  wh 

Ich  is  the 

datum 

of  SOU] 

idings' 

on  the  Adi 

niralty  Charts  for  this  region,  and  which  is 

8.2  feet  below  mean  sea 

level. 

Symbc 

Is  and  abbreviations  relating  to  the  moon 

:  #,  new  moon; 

}),  1st  quar.;  0>  'uU  moon 

;  C.  M  quar.;  E, 

moon  on  the  | 

equator;  >J 

f,  S,  moon 

farthest  north 

or  south  of  the  equ 

ator;  A,  P,  moon  in  apogee  or  perigee. 
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■ 

JULY. 

AUGUST. 

SEPTEMBER.                          | 

a   Day  of— 

s      — 

S    W.  jMo. 

Time  and  Height  of  High  and 
Low  Water. 

• 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

Day of— 

Time  and  Height  of  High  and 
Low  water. 

W. 

S 

Mo. 

1 

w.  !mo. 

E    W 

1 

0:42 
LO 

6:56 
15.1 

18:10 
1.5 

19:22 
14.7 

2M 

2.6 

8:19 
13.5 

14:87 
3.1 

20:50 
18.  U 

Tu 

1 

8:44 
4.4 

9:50 
1L8 

16.-20 
4.5 

22:35 
1L8! 

Th 

2 

1:40 
L9 

7:58 
14.2 

14:10 
2.3 

20:24 
18.8 

s 

2 

8:10 
8.5 

9:24 
12.6 

15:46 
8.8 

22:00 
12.4 

W     2 

4:57 
4.5 

11:11 
1L9 

17:31 
4.4 

23:45' 
12.0 

1 

F 

3 

2:40 
2.7 

8:55 
18.5 

15:15 
3.0 

21:29 
13.2 

M 

3 

4:21 
4.0 

10:86 
12.8 

16:57 
4.0 

28:10 
12.8 

A 

Th 

3 

6.^ 
4.2 

12:14 
12.2 

18:29 
3.9 

«        ■        • 

•        ■        • 

8 

4 

8:49 
8.2 

lOKtt 
13.0 

16:22 
8.4 

22:86 
12.9 

s 

Tu 

4 

5:30 
4.0 

11:44 
12.4 

18K)2 
8.9 

•  •         • 

•  a           « 

F 

4 

0:40 
12.6 

6:51 
8.5 

13:02 
13.0 

19:14 
8.2 

S 

5 

4:56 
3.4 

11:10 
12.9 

17:28 
8.4 

23:42 
13.0 

W 

5 

0:15 
12.5 

6:81 
3.7 

12:42 
12:7 

18:56 
3.5 

S      5 

1:24 
18.8 

7:84 
2.7 

13:41 
18.7 

19:52 
2.4 

jM     6 

5-.58 
3.8 

12:10 
13.1 

18:26 
8.2 

•  •        • 

•  •        • 

A  Th 

6 

1:07 
18.0 

7:19 
8.2 

13:80 
13.8 

19:40 
2.8 

S     6 

1 

1:58 
14.0 

8K» 
2.1 

14:14 
14.3 

20:24 

•      L8 

'       Tu    7 

1 

0:40 
18.2 

6:52 
3.8 

18:05 
18.4 

19:16 
2.8 

F 

7 

1:50 
18.6 

8H)1 
2.6 

14:09 
13.8 

20:19 
2.3 

o 

M 

7 

2:29 
14.6 

8:89 
L5 

14:48 
14.9 

20:54 
L3 

IS   W     8 

1           1 

1:29 
18.6 

7:40 
2.6 

13:50 
13.8 

20K)0 
2.4 

°:S:   »i      SI 

8:35 
2.1 

14:40 
14.8 

20:50 
L9 

E 

Tu 

8 

2:58 
15.2 

9:08 
LI 

15:12 
15.4 

21:24 
0.9 

G  Th    9 

2:09 
14.0 

8:20 
2.2 

14:27 
14.1 

20:39 
2.1 

S 

9 

2:55 
14.5 

9.-05 
L7 

15:09 
14,7 

21:20 
L6 

W     9 

1 

8:80 
15.6 

9:40 
0.7 

15:45 
15.8 

21:56 
0.6 

A     F 

10 

2:44 
14.2 

8:55 
2.0 

15:00 
14.4 

21:10 
1.9 

M 

10 

8:25 
14.9 

9:85 
L5 

15:40 
15.0 

21:50 
L8 

Th|lO 

1 

4K)2 
16.0 

10:14 
0.5 

16:20 
16.0 

22:31 
0.5 

1 

11 

3:15 
14.5 

9:26 
L9 

15:31 
14.6 

21:42 
1.8 

£ 

Tull 

8:55 
15.2 

10K)5 
LI 

16:12 
15.8 

22:22 
LO 

F    11 

4:40 
15.9 

10:50 
0.6 

17:00 
15.7 

28:10 
0.9 

S    12 

8:47 
14.6 

9:58 
1.7 

16.*04 
14.7 

22:15 
1.6 

W 

12 

4:80 
15.5 

10:89 
LO 

16:46 
15.4 

22:56 
LO 

8    12 

5:20 
15.4 

11:80 
LI 

17:41 
15.1 

23:50 
L5 

'       M   13 

4:20 

14.8 

10:81 
L6 

16:88 
14.9 

22:49 
1.6 

Th  13 

5K)5 
15.4 

11:15 
LI 

17:24 
15.2 

23:34 
L8 

S    13 

6:02 
14.8 

12:15 

L8 

18:26 
14.5 

•  •        • 

•  •        •    1 

Tu  14 

4:55 
14.8 

11:06 
1.6 

17:14 
14.8 

28:'25 
1.7 

F;14 

1 

5:44 
15.0 

11:55 
1.5 

18K)5 
14.7 

•  •        • 

•  ■        ■ 

c 

M 

14 

0:40 
2.2 

6:52 
14.0 

13:09 
2.6 

19:22 
13.7 

lEiW  15 

5:38 

14.7 

11:44 
1.8 

17:53- 
14.5 

•  •         • 

•  •         « 

S    15 

1 

0:16 
L8 

6:28 
14.5 

12:89 
2.0 

18:51 
14.2 

N 

Tu 

15 

1:40 
8.0 

7:55 
13.8 

14:15 
3.4 

20:31 
12.9 

Thiie 

0:04 
2.0 

6:14 
14.8 

12:25 
2.2 

18:38 
14.1 

c 

S   16 

1:08 
2.4 

7:18 
18.9 

13:31 
2.7 

19:47 
18.6 

W!l6 

2:54 
8.6 

9:09 
12.7 

15:82 
8.7 

21:49 
12.6 

(L.F 

17 

0:48 
2.8 

7:00 
14.0 

18:11 
2.5 

19:25 
13.8 

M 

17 

2K» 
8.0 

8:19 
13.8 

14:88 
8.3 

20:52 
13.0 

Th  17 

4:14 
8.7 

10-.29 
12.8 

16:61 
8.4 

28K)6 
18.1 

'  S    18 

1:88 
2.8 

7:62 
18.5 

14:07 
3.0 

20:20 
18.3 

N 

Tu 

18 

8:14 
8.5 

9:83 
12.8 

15:52 
3.6 

22:08 
12.8 

F 

18 

6r27 
2.9 

11:40 
13.6 

18H)0 
2.4 

•  •        • 

*  *        *    ■ 

S    19 

2:89 
8.2 

8:52 
18.1 

15:10 
3.4 

21:26 
13.0 

W  19 

4:81 
8.5 

10:46 
13.0 

17:10 
8.1 

28:25 
13.4 

P 

S    19 

0:12 
14.2 

6:30 
L8 

12:42 

14.8 

18:57 
L2 

M   20 

1 

8:45 
8.5 

10:00 
18.0 

16:20 
8.3 

22:36 
13.2 

Th  20 

5:44 
2.7 

11:58 
13.9 

18:16 
2.2 

■        ■        • 
•        •        • 

S 

20 

1:10 
15.4 

7:22 
0.6 

13:35 
16.0 

19:46 
0.1 

Tu  21 

4:57 
8.1 

11:11 
13.5 

17:80 
2.7 

23:45 
13.8 

p 

F 

21 

0:30 
14.4 

6:45 
L6 

13:00 
15.0 

19:13 
LO 

f 

M 

21 

1:59 
16.5 

8:10 
-0.4 

14:21 
16.9 

20:33 
—0.7 

N  W 

22 

6Kn 
2.8 

12:16 
14.3 

18:83 

1.8 

•  ■         • 

•  •         • 

• 

S 

22 

1:26 
15.6 

7:40 
0.4 

13:52 
16.2 

20:05 
—0.1 

Tu  22 

2:48 
17.1 

8:55 
—0.9 

15H)4 
17.3 

21:16 
— LO 

Th'23 

0:46 
14.8 

7:02 
1.8 

13:15 
15.3 

19:29 
0.8 

s 

23 

2:17 
16.7 

8:30 
-0.5 

14:40 
17.0 

20:53 
—0.9 

W  23 

3:25 
17.4 

9:87 
—1.0 

15:45 
17.4 

21:58 
—1.0 

P    F    24 

1:41 

15.8 

7.65 
0.8 

14K)8 
16.3 

20.-20 
—0.1 

£ 

M 

24         8K)4 
1        17.4 

9:15 
—LI 

15:25 
17.5 

21:38 
-L2 

Th  24 

4:06 
17.8 

10:20 
-0.9 

16:27 
17.0 

22:40 
—0.5 

S    25 

2:34 
16.7 

8:45 
—0.5 

14:58 
17.0 

21:10 

—0.8 

Tu  25 

1 

8:48 
17.6 

lOKW 
— L3 

16:10 
17.6 

22:21 
— L3 

F 

25 

4:49 
16.7 

IIKW 
—0.1 

17:10 
16.2 

28:21 
0.4 

S   26 

8:21 
17.2 

9:34 
—0.9 

15:45 
17.4 

21:58 
—1.0 

W 

26 

4:81 
17.6 

10:43 
—LI 

16:58 
17.8 

28:05 
—0.7 

S 

26 

5:81 
15.7 

11:44 
LO 

17:55 
15.1 

•        •        ■ 
■        •        • 

M:27 

4K» 
17.4 

10:20 
—1.0 

16:80 
17.4 

22:44 
—1.0 

Th'27 

1 

5:15 
16.9 

11:27 
—0.3 

17:88 
16.4 

23:50 
0.3 

S'27 

0K)6 
L5 

6:18 
14.5 

12:80 
2.1 

18:40 
13.9 

E  Tu  28 

1 

4:55 
17.8 

11:07 
—0.8 

17:18 
17.0 

23:30 
—0.5 

F,28 

1 

6:01 
15.8 

12:12 
0.9 

18:25 
15.2 

•  •        • 

•  ■        ■ 

M 

28 

0:55 
2.7 

7:06 
18.4 

18:20 
3.8 

19:84 
12.8 

W  29 

1 

5:41 
16.7 

11:54 
0.0 

18:05 
16.2 

•        •         • 
■         «         • 

3) 

S    29 

0:37 
1.5 

6:49 
14.6 

13:01 
2.1 

19:15 
14.0 

Tu  29 

1:50 
8.8 

8:06 
12.4 

14:25 
4.2 

20:38 
12.0 

Th  30 

0:18 
0.4 

6:80 
15.7 

12:42 
1.0 

18:55 
15.1 

S   30 

1 

1:28 
2.7 

7:41 
13.4 

13:50 
3.3 

20:11 
12.8 

A 

Wi30 

8:00 
4.5 

9:14 
11.7 

15:35 
4.7 

21:50 
1L6 

D  f;3i 

1    ' 

1:09 
L5 

7:21 
14.5 

13:85 
2.1 

19:49 
14.0 

8 

M   31 

2:31 
3.7 

8:45      15K)6 
12. 4         4. 1 

Imes  on  the  flia 
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[ch  is  the  datum  of  soundings 

;  (^,8d  quar.;  £,  moon  on  the 

282 


EDINBURGH  (Leith),  SCOTLAND,  1903. 


OCTOBER. 


8 

8 


Dajof— I 


W.  Mo 


Time  and  Height  of  High  and 
1  Low  Water. 


O 


Th 
F 

I 

M 

Tu 
VV 

Th 
F 

S 


N'JM 


1 
2 

• 

3i 
I 
4 

5 

6 

7 

8 

9 

10  i 

t 
11 

12: 


I 


CiTu  13 


W   14 

'      Th  15 

p 

1 

F   16 

s 
s 

M 


17 

18. 

19  i 


Tu  20 

W  21 

I 

!  Th  22 

t 
F   23 


8 


S 

M 


24 
25 
26 


D 

A 


Tu  27 

W I  28 

Th  29 

F   30 

S    31 


4:12 
4.7 

5:20 
4.5 

6:12 
3.8 

0:47 
13.2 

1:23 
14.0 

1:56 
14.7 

2:30 
15.4 

3:03 
15.9 

3:40 
16.2 

4:20 
16.1 

5:01 
15.7 

5:45 
15.0 

0:25 
2.0 

1:25 
2.9 

2:99 
3.6 

3:56 
8.6 

5.-09 
3.0 

6:10 
2.0 

0:50 
15.0 

1:39 
15.9 

2:22 
16.5 

8:08 
16.7 

3:42 
16.7 

4.-24 
16.2 

btOb 
15.4 

5:49 
14.5 

0:22 
2.7 

1:12 
3.5 

2:12 
4.2 

3:19 
4.5 

4:24 
4.5 


10:26 
11.6 

11:32 
12.0 

12:24 
12-8 

6:56 
2.9 

7:35 
2.1 

8:09 
1.4 

8:40 
0.8 

9:15 
0.4 

9:51 
0.2 

10:30 
0.3 

11:11 
0.9 

11:59 
1.6 

6:37 
14.2 

7:40 
13.4 

8:54 
12.9 

10:11 
12.8 

11:22 
13.5 

12:22 
14.5 

7K)2 
1.0 

7:60 
0.2 

8:34 
—0.2 

9:15 
—0.3 

9:55 
—0.3 

10:35 
0.3 

11:17 
1.2 

12KX) 
2.2 

6:35 
13.5 

7:25 
12.6 

8:26 
12.0 

9:82 
11.8 

10:37 
11.9 


16:48 
4.6 

17:48 
4.2 

18:35 
3.4 

18K)5 
13.6 

13:40 
14.4 

14:13 
15.1 

14:46 
15.7 

15:20 
16.1 

16:00 
16.3 

16:40 
16.0 

17.-24 
15.3 

18:10 
14.6 

12:54 
2.4 

14:00 
3.2 

15:17 
3.6 

16:34 
3.4 

17:41 
2.5 

18:38 
1.5 

13:15 
15.5 

14K)1 
16.2 

14:42 
16.6 

15:21 
16.7 

16:02 
16.5 

16:43 
15.8 

1757 
14.9 

18:11 
13.9 

12:47 
3.1 

13:40 
3.9 

14:45 
4.4 

15:51 
4.6 

16:53 
4.3 


28:00 
11.7 

28:59 
12.8 


19:17 
2.5 

19:52 

1.8 

20:25 
1.1 

20:68 
0.6 

21:33 
0.3 

22:10 
0.2 

22:50 
0.6 

23:34 
1.2 


19:08 
18.8 

20:16 
13.1 

21:33 
12.8 

22:48 
13.1 

23-M 
14.0 


19:26 
0.6 

20:12 
0.0 

20:55 
—0.8 

21:35 
—0.4 

22:15 
0.0 

22:.t6 
0.7 

23:38 
1.7 


19.-00 
13.0 

19:54 
12.3 

21:00 
11.9 

22:05 

11.8 

23:07 
12.2 


NOVEMBER. 


s  Dayof- 


,  W.  ,Mo. 


Time  and  Height  of  High  and 
Low  Water. 


1 


3 
4 


I 


N 


8 
9 


t 

M 

I 

Tu 

O  Th    5! 
F.   6| 

'  S  '    7' 

M 

P  Tu  10 
W  11 

<£  Th  12 
F    13 

E     S 

s 

M 
Tu 
W 


14 
15 
16 
17 


18 


Th  19 


F 

20 

S    21' 

1 

S   22  1 

M   23 

Tu  24 

W  25' 

Th  26 

F   27' 

1 

S 

28 

S   29 

M 

30l 

5:21 
4.0 

0:00 
13.0 

0:44 
13.8 

1:23 
14.7 

2:01 
15.4 

2:40 
16.0 

3:20 
16.3 

4:04 
16.3 

4:49 
16.0 

5:85 
15.3 

0:15 
1.7 

1:15 
2.4 

2:24 
3.0 

8:85 
8.2 

4:45 
3.0 

5:47 
2.4 

0:27 
14.4 

1:18 
15.0 

2:02 
15.5 

2:44 

15.7 

3:21 
15.8 

4K)1 
15.6 

4:40 
15.1 

5:21 
14.5 

6:04 
13.8 

0:38 
3.1 

1:26 
3.6 

2:22 
4.0 

3:22 
4.2 

4:22 
4.0 


11-.84 
12.6 

6:10 
3.2 

6:55 
2.8 

7:85 
1.5 

8:18 
0.8 

8:52 
0.4 

9:83 
0.1 

10:15 
0.1 

IIKW 
0.6 

11:48 
1.3 

6:29 
14.6 

7:29 
13.8 

8:38 
13.3 

9:50 
13.2 

11:00 
13.4 

12:00 
14.0 

6:40 
1.7 

7:30 
1.1 

8:15 
0.7 

8:56 
0.6 

9::^5 
0.6 

10:13 
0.9 

10:58 
1.4 

11:32 
2.1 

12:15 
2.8 

6:50 
13.1 

7:40 
12.7 

8:36 
12.3 

9:37 
12.2 

10:36 
12.5 


17:47 
8.5 

12.-22 
18.4 

13K>4 
14.2 

13:42 
15.1 

14:20 
15.7 

15:00 
16.1 

15:41 
16.3 

16.-25 
16.2 

17:12 
15.6 

18:00 
14.9 

12:45 
2.0 

13:48 
2.7 

15:00 
3.1 

16:11 
3.2 

17:17 
2.7 

18:15 
2.1 

12:52 
14.7 

13:41 
15.3 

14:22 
15.6 

15.-02 
15.7 

15:41 
15.7 

16:20 
15.3 

17:00 
14.8 

17:41 
14.1 

18:27 
13.5 

13K)1 
3.4 

13:54 

3.8 

14:54 
4.1 

15:52 
4.2 

16:52 
3.7 


18:34 
2.7 

19:15 

1.8 

19:65 
1.1 

20:82 
0.5 

21:12 
0.2 

21:54 
0.0 

22:37 
0.3 

23:23 
0.9 


18:58 
14.2 

20:02 
13.5 

21:14 
13.2 

22:25 
13.2 

23:30 
18.7 


19:06 
1.4 

19:53 
0.9 

20:36 
0.7 

21:15 
0.6 

21:54 
0.7 

22:34 
1.1 

23;12 
1.7 

23:52 
2.4 


19:14 
12.9 

20K)7 
12.5 

21:06 
12.2 

22:05 
12.3 

23:05 

12.8 


DECEMBER. 


a  Day  of— i 


S.W.  iMo. 


O 


X 


E 


Tu 

W 

Th 

F 

S 

I 
I 

iM 

Tu 
W 

Th  10 
F    11 


1 
2 
3 

4 
5 
6 
7 
8 
9 


Time  and  Height  of  HlghiDd 
Low  Water. 


S 
M 


12 
13 
14 


Tu  15 

W  16 

Th  17 

F   18 


s 


S 
S 
M 


19 
20' 

21' 


Tu  22i 
W  23 
Th  24 


F 

S 

s 

M 

Tu 
W 
Th 


25 
26 
27 
28 
29 
30 
31 


5:20 
3.4 

0:00 
13.6 

0:60 
14.4 

1:35 
16.2 

2:20 
16.9 

8.-06 
16.8 

8-.50 
16.5 

4:37 
16.4 

5:27 
15.9 

0H» 
1.0 

1:00 
1.7 

2:02 
2.4 

3:06 
2.8 

4:16 
8.0 

5:21 
2.8 

OUb 
13.6 

IKW 
14.1 

1:48 
14.5 

2.-29 
14.8 

8K)5 
14.9 

8:41 
15.0 

4:18 
14.9 

4:55 
14.7 

6:81 
14.3 

0:02 
2.4 

0:45 
2.8 

1:81 
3.2 

2:26 
3.6 

326 
3.7 

4:80 
3.6 

6:32 
2.9 


11:34 
18.2 

6:12 
2.6 

7:02 
1.7 

7:48 
1.0 

8:83 
0.8 

9:17 
0.0 

lOKG 
—0.1 

10:50 
0.1 

11:89 
0.7 

6:16 
15.2 

7:14 
14.5 

8:15 
13.9 

9r22 
13.4 

10:80 
13.4 

11:35 
13.5 

6:20 
'2.6 

7:11 
2.1 

7:59 
L7 

8:40 
1.5 

oas 

1.4 

9;54 
L4 

10:30 
L5 

11:05 
1.8 

11:43 
2.2 

6:13 
13.9 

6:58 
13.4 

7:45 
13.1 

8:40 
12.8 

9:40 
12.7 

10:45 
12.9 

11:47 
13.6 


17:47 
3.0 

12:25 
14.0 

13:13 

14.8 

13:59 
15.6 

14:42 
16.2 

1537 
16.4 

16:15 
16.5 

17.-02 
16.2 

17:50 
15.6 

1231 
1.4 

13:80 

2.0 

14:35 
2.7 

15:41 
2.9 

16:50 
3.0 

17:51 
2.7 

12-.82 

13.8 

13.-23 
14.3 

14K)9 
14.7 

14:46 
14.9 

15:24 
15.0 

16.-00 
15.0 


ISKB 
2.5 


2  1 

1.3 

20:10 
0.6 

21:* 
-0.1 

-0.1 

•231^ 

O.J 


1?:4^ 
14.  y 

19:44 

14.2 

2L>.4» 
liti 

21 :« 
114 

23:»3 
13.4 


]>:46 
2.4 

mi 

i.y 

•JO:J' 

l.j 

2111' 
1.4 

21.:v> 
1.4 

1.4 


16:36 

14.8 

17:12 
14.5 

2324 

2.'.' 

17:52 
14.1 

.    .    ■ 

12r24 
•2.7 

l^:Si 
13  b 

13K)6 
3.0 

19-21' 
13.2 

18:58 
3.4 

20:11 
12:! 

14:55 
3.6 

21  K' 
12: 

15:58 
37 

22:12 

12.: 

17:01 
3.2 

23 1< 
13.2 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  e«(^h 
day;  a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Greenwich  Mean  Civil;  0»  is  midnight,  12»  is  noon;  all  houni  less  than  12  are  in  the  forenoon  (a.m.),  ft'^ 
greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:42  is  3:42  p. m.  The 
heighu,  in  feet  and  tenths,  are  reckoned  from  the  level  of  Ordinary  Low  Water  Spring  Tides,  which  is  the  datum  ofsouodinp 
on  the  Admiralty  Charts  for  this  region,  and  which  is  8.2  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #.  new  moon:  }),  1.8t  quar.;  O.  'ull  moon;  C  3d  quar.;  B,  moon  on  ih* 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P.  moon  in  apogee  or  perigee. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  Is  Greenwich  Mean  Civil;  0>>  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.).  all 
greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:42  is  3:42  p.  m.  The 
heights,  In  feet  and  tenths,  are  reckoned  from  the  level  of  Ordinary  Low  Water  Spring  Tides,  which  is  the  datum  of  soundings 
on  the  Admiralty  Charts  for  this  region,  and  which  is  10.1  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }),  1st  quar.;  Q,  full  moon;  C  Sd  quar.;  £,  moon  on  ^the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  In  apogee  or  perigee. 
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Time  and  Height  of  High  and 
Low  Water. 

• 

c 

8 

Day  of— 

Time  and  Heiarbt  of  High  and 
Low  Water. 

W.  Mo. 

W. 

Mo. 
1 

W.  'mo. 

E 

1^ 

1 
W     1 

1 

4:54 
1.0 

10:59 
19.1 

17:21 
1.5 

28:27 
18.6 

S 

6:20 
8.0 

12.-24 
17.0 

18:52 
3.5 

•  •         • 

•  •         • 

Tu 

1 

1:25 
15.2 

8:00 
5.0 

14K)1 
14.9 

20:87  ! 
5.0 

Th    2 

5:50 
2.0 

11:57 
18.0 

18:22 
.    2.6 

•         •         • 
■         •         • 

8 

2 

0:56 
16.4 

7:27 
4.0 

13:80 
16.0 

20:02 
4.3 

W 

2 

2:39 
14.8 

9:12 
4.9 

15:12 
14.9 

21:45 
4.6 

•       F     3 

0:28 
17.5 

6:55 
2.9 

18:00 
17.0 

19:29 
8.8 

M 

3 

2K)5 
16.6 

8:88 
4.4 

14:40 
15.4 

21:12 
4.4 

A 

Th    3 

8:45 
15.2 

10:12 
4.8 

16:12 
15.5 

22:89 
4.0 

S      4 

1:S1 
16.6 

8:02 
3.5 

14:06 
16.4 

20:38 
3.6 

s  Tu 

4 

8:14 
15.4 

9:45 
4.3 

15:46 
15.5 

22:15 
4.0 

F      4 

4:37 
15.9 

8.5 

17:00 
16.8 

23:22 
8.2 

S     5 

1           ' 

2:40 
16.8 

9:10 
3.6 

15:12 
16.2 

21:41 
3.5 

,w:   5 

4:15 
15.8 

10:41 
3.8 

16:41 
16.0 

28K)6 
3.4 

S  ;    5 

5:20 
16.8 

11:40 
2.8 

17:88 
17.2 

23:69 
2.4 

M     6 

8:44 
16.3 

10:10 
3.8 

16:12 
16.5 

22:88 
3.1 

AIThl    6 

'       1 

5:05 
16.4 

11:30 
8.2 

17:27 
16.7 

23:50 
2.8 

S 

6 

5:55 

17.7 

12:15 
2.0 

18:11 
18.2 

■        ■        ■ 
•        •        • 

Tu'    7 

1 

4:40 
16.7 

11KB 
2.9 

17K)4 
16.9 

23:28 
2.7 

,F 

7 

5:47 
17.0 

12.-09 
2.5 

18K)6 
17.4 

•         •         • 
«         •         ■ 

o 

M 

7 

0:30 
1.7 

6:25 
18.6 

12:44 
L4 

18:41 
19.0 

|s   W     8 

5:26 
17.1 

11:49 
2.6 

17:48 
17.4 

•         •         • 

a           •           • 

o_  S 

8 

0:25 
2.8 

6:21 
17.7 

12:41 
2.1 

18:88 
18.1 

£ 

Tu    8 

l.-OO 
Ll 

6:58 
19.4 

13:15 
0.8 

19:18 
19.7 

,G  Th    9 

0:10 
2.2 

6:08 
17.6 

12:28 
2.1 

18:26 
17.8 

S 

9 

0:66 
L8 

6:52 
18.4 

13:10 
1.6 

19:09 
18.7 

W 

9 

1:80 
0.7 

7:80 
19.9 

13:45 
0.5 

19:47 
20.1 

A     F 

10 

0:45 
2.0 

6:41 
18.0 

18K)2 
1.9 

19:00 
18.2 

M 

10 

1:27 
1.5 

7:25 
18.9 

13:41 
1.3 

19:40 
19.2 

Th 

10 

2:01 
0.5 

8:05 
20.2 

14:20 
0.5 

20:22 
20.2 

S    11 

1:19 

1.8 

7:15 

18.4 

13:35 
1.8 

19:31 
18.5 

E 

Tu 

11 

1:55 
1.2 

7:55 
19.4 

14:11 
1.1 

20:11 
19.5 

F  'll 

2:89 
0.6 

8:42 
20.1 

14:56 
0.7 

21K)1 
19.9 

S    12 

1:50 
1.7 

7:48 
18.6 

14:06 
L7 

20:04 
18.7 

W 

12 

2:29 
1.1 

8:30 
19.6 

14:45 
1.1 

20:47 
19.6 

S    12 

1 

8:15 
LO 

9:21 
19.6 

16-.86 
1.8 

21:44 
19.2 

M   13 

1 

2:21 
1.8 

8:21 
18.8 

14:89 

1.8 

80:39 
18.8 

Th 

13 

8.«2 
L2 

9.^ 
19.5 

15:20 
1.3 

21:25 
19.8 

S 

13 

8J» 
L8 

10HJ7 
18.7 

16:28 
2.2 

22:88 
18.2 

Tu  14 

1 

2:56 
1.9 

8:56 

18.8 

15:18 
1.9 

21:16 
18.7 

F 

14 

8:40 
1.5 

9:46 
19,1 

16:01 
1.9 

22m 
18.8 

c 

M 

14 

4:50 
2.8 

11 KW 
17.7 

17.-20 
8.8 

28:80 
17.2 

E   W  15 

8:81 
2.0 

9:85 
18.6 

15:50 
2.2 

21:55 
18.4 

S 

15 

4:24 
2.2 

10:82 
18.3 

16:49 
2.6 

22:57 
18.0 

N 

Tu 

15 

5:51 
8.7 

12.-02 
16.7 

18:28 
4.1 

•  •        • 

•  B               • 

Th 

16 

4:12 
2.4 

10:16 
18.2 

16:34 
2.6 

22:40 
18.0 

a 

s 

16 

5:15 
8.0 

11:24 
17.5 

17:44 
3.4 

28:54 
17.1 

W 

16 

0:87 
16.4 

7:06 
4.4 

18:15 
16.2 

19:49 
4.8 

C    F 

17 

4:57 
2.9 

IIKW 
17.7 

17:22 
8.2 

28:30 
17.4 

M 

17 

6:15 
8.8 

12:25 
16.8 

18:50 
4.1 

•  ■        • 

•  •        • 

Th 

17 

1:55 
16.2 

8:28 
4.1 

14:88 
16.4 

21K)5 
3.6 

S    18 

5:50 
3.5 

17.1 

18:19 
3.7 

■         •         • 
•         •         • 

N 

Tu 

18 

1.-00 
16.5 

7:28 
4.3 

13:37 
16.4 

20K)7 
4.2 

F    18 

8:10 
16.9 

9:40 
8.0 

15:44 
17.5 

22:10 
2.8 

S    19 

0:27 
16.9 

6:50 
4.0 

12:59 
16,7 

19:25 
4.0 

w 

19 

2:15 
16.4 

8:45 
8.9 

14:51 
16.7 

21:22 
8.4 

P 

S    19 

4:16 
18.1 

10:40 
L5 

16:44 
18.8 

28K)7 
0.7 

'       M|20 

1:31 
16.6 

8H)0 
4.0 

16.7 

20'.36 
3.8 

Th 

20 

8:29 
17.1 

9:56 
2.8 

16K» 
17.7 

22:28 
2.1 

»    20 

5:10 
19.6 

11:82 
0.0 

17:85 
20.8 

28:65 
-0.6 

Tu  21 

1 

1 

2:42 
16.8 

9:10 
8.4 

15:15 
17.2 

21:44 
3.0 

PI  F 

21 

4:31 
18.4 

10*.56 
1.4 

17:00 
19.1 

28:24 
0.6 

f 

M   21 

1 

5:59 
20.9 

12:18 
—1.1 

18:21 
21.4 

■        •        • 
•        •        • 

^'  W  22 

i 

8:49 
17.7 

10:15 
2.4 

16:20 
18.2 

22:45 
1.7 

• 

S 

22 

5.-27 
19.8 

11:50 
—0.1 

17:58 
20.5 

•  •        • 

•  •        • 

Tu  22 

1 

0:40 
— L5 

6:48 
2L7 

13:01 
—1.8 

19K)6 
2L9 

Th  23 

4:50 

18.8 

11:12 
1.0 

17:17 
19.5 

23:40 
0.4 

s 

23 

0:14 
-0.8 

6:18 
21.1 

12:37 
— L8 

18:40 
21.7 

W 

23 

1:21 
-1.9 

7:26 
22.0 

18:44 

—1.8 

19:48 
2L9 

P    F    24 

5:48 
20.1 

12:06 
—0.2 

18:10 
20.7 

•  •        • 

•  •        • 

E 

M 

24 

1:00 
— L7 

7:05 
22.0 

13:22 
-2.0 

19:26 
22.2 

Th 

24 

2K)5 
-L6 

8K)9 
2L7 

14:25 
—1.8 

20:80 
21.4 

S    25 

0:30 
—0.8 

6:84 
21.2 

12:54 
— L2 

18:58 
21.6 

Tu 

25 

1:44 
—2.1 

7:49 
22.3 

U106 
—2.1 

20:10 
22.3 

F    25 

2:47 
-0.9 

8:60 
21.0 

16K)9 
—0.8 

^21:11 
20.4 

S    26 

1:17 
—1.6 

7«2 
21.8 

18:40 
—1.7 

19:45 
22.0 

.  W !  26 

1 

2:28 
—1.9 

8:32 
22.0 

14:50 
—1.5 

20:64 
21.7 

S    26 

3:80 
0.8 

9:83 
19.8 

16:64 
1.0 

21:65 
19.1 

M   27 

2:03 
—1.8 

8K)9 
22.0 

1456 
—1.7 

20:31 
21.9 

Th;27 

8:12 
—1.1 

9:17 
21.2 

15:35 
—0.6 

21:40 
20.6 

S    27 

4:18 
L7 

10:20 
18.8 

16:42 
2.4 

22:44 
17.6 

E  Tu  28 

2:n0 
—1.5 

8:56 
21.7 

15:14 
—1.2 

21:19 
21.4 

F    28 

1 

3:59 
0.1 

lOKtt 
20.0 

16:23 
0.8 

22:26 
19.2 

S 

1> 

M   28 

5:10 
3.2 

11:10 
16.8 

17:88 
3.8 

28:40 
16.2 

W  29 

3.38 
—0.8 

9:42 
21.0 

16:01 
—0.3 

22:06 
20.5 

I    S    29 

1 

4:49 
1.5 

10:51 
18.4 

17:15 
2.8 

23:19 
17.6 

Tu  29 

1 

1 

6:09 
4.5 

12:10 
15.6 

18:41 
4.9 

1 

•  ■         • 

•  ■         « 

Th  30 

4:27 
0.3 

10:80 
19.8 

16:52 
0.9 

22:57 
19.1 

S 

30 

5:44 
3.1 

11:47 
16.9 

18:15 
3.8 

■         ■        • 
•         ■         • 

A 

W  30 

0:42 
15.1 

7:17 
4.3 

18:18 
14.8 

10:54 
5.8 

F    31 

1 

5:20 
1.6 

11:25 
18.8 

17:50 
2.2 

23:52 
17.7 

S    M 

31 

0:17 
16.2 

th  their  tl 
ther  it  is  1 
Inight,  12 
Ished  by  1 
el  of  Ordii 
LO.l  feet  b 
#,  new  X 
ator;  A,  I 

6:49 
4.3 

12:50 
15.6 

19:24 
4.7 

htsc 

il2f 
rorii 
J,  wt 

oon; 

1 
j 

&{ 
gr 

'OE 

e<j 

The  ti<! 
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The  tij 
eater  an 
'ights,  in 
I  the  Adi 

Symbo 
luator;  N 

les  are  placed  In  the  order  of  oc< 
on  of  consecutive  heights  will  ii 
ne  used  is  Greenwich  Mean  Ci^ 
i  in  the  afternoon  (p.  m.)  and  ^ 
feet  and  tenths,  are  reckoned  f  i 
nlralty  Charts  for  this  region,  ai 
Is  and  abbreviations  relating  tc 
,  S,  moon  farthest  north  or  sont 

euri 
adi( 
rtl; 
ivhc 
ron 
idi 
}  th 
hoi 

renc< 
cate 
OMs 
indi 
I  the 
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B,wi 
whe 
(  mi< 
min 

lev( 
his 
oon: 

equ 

imes  on  the  first  line  and  helg 
high  or  low  water. 
>>  is  noon;  all  hours  less  thai 
L2  give  the  times  after  noon;  J 
nary  Low  Water  Spring  Tides 
elow  mean  sea  level, 
noon;  }),  1st  quar.;  C.  'nil  m 
\  moon  in  apogee  or  perigee. 

»n  the  second  line  of  each  day; 

ire  in  the  forenoon  (a.  m.),  all 
Qstance,  15:42  is  8:42  p.m.    The 
lich  is  the  datum  of  soundings 

(^,  3d  quar.;  E,  moon  on  the 
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OCTOBER. 


c  Day  of- 

s 

s 


W.  Mo. 


Th 


I 

E    M 

I 

I 

O  Tu 


I 


iTh 

'F 

'  S 

'  S 
N  M 
C  Tu  13 

IW   14- 

Th  15 
P    F    le' 
S    17 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 


M 


18 
19 


Tu  20 

,W  21 

iTh  22; 


1  F 

s 

s<  g 
M 


23; 


I) 

A 


24 

25 

26 

Tu  27 

W  28 

Th  29 

F,30 

8    31 


Time  and  HeMt  of  High  and 
Low  Water. 


1-.58 
11.7 

14.9 

3A> 
15.6 

4:41 
16.7 

5:20 
17.7 

18.7 

0:80 
0.8 

1:08 
0.3 

1:89 
0.1 

2^6 
0.2 

2:57 
0.7 

X:43 
1.5 

4:35 
2.5 

5:38 
8.5 

0:21 
16.5 

137 
16.8 

2:50 
16.8 

3:55 
17.9 

4:50 
19.2 

5:38 
20.2 

0:20 
—0.8 

1:01 
—1.1 

1:42 
—0.8 

2:28 
-0.2 

3K)4 
0.8 

8:49 
1.9 

4:35 
3.2 

5:28 
4.3 

6:30 
5.1 

1:01 
15.0 

2:05 
15.0 


8:28 
5.3 

9-.32 
4.7 

10:24 
8.8 

11:05 
8.0 

11:40 
2.0 

12:13 
1.2 

6:29 
19.6 

7:05 
20.3 

7:41 
20.6 

8r20 
20.4 

9KB 
19.9 

9:50 
19.0 

10:44 
17.9 

11:46 
16.9 

6:50 
4.1 

8:10 
3.9 

9ri0 
3.0 

10:20 
1.7 

11:11 
0.5 

11 -.59 
—0.4 

6:22 
20.9 

7K>4 
21.1 

7:45 
20.9 

8.-25 
20.3 

9K)6 
19.4 

9:49 
18.3 

10:86 
17.0 

11:30 
16.0 

12:29 
15.2 

7:35 
5.3 

8:39 
5.0 


14:28 
14-7 

15:80 
1.5.2 

16:20 
16.1 

17K>1 
17.2 

1737 
18.2 

18:12 
19.2 

.  12:46 
0.5 

13:20 
0.2 

18-.56 
0.1 

14-38 
0.4 

15:20 
1.1 

16K» 
2.0 

17K)5 
3.0 

18:14 
8.9 

18:00 
16.3 

14:15 
16.5 

15.'25 
17.3 

16:22 
18.5 

17:15 
19.7 

18KN) 
20.6 

12:41 
—1.0 

18:21 
—1.0 

14:02 
—0.6 

14:44 
0.3 

15:26 
1.3 

16:10 
2.6 

nioo 

3.8 

17-.58 
4.7 

19K)1 
5.3 

13:35 
14.9 

14:36 
15.8 


2im 

5.1 

22  KW 
4.4 

22:45 
3.4 

23:23 
2.5 

23:58 
1.6 


18:46 
20.0 

19:22 
20.5 

20:00 
20.6 

20:41 
20.2 

21:25 
19.5 

22:15 
18.5 

23:13 
17.4 


1930 
4.1 

20:46 
3.5 

21-.52 
2.1 

22:47 
1.1 

23:86 
—0.1 


18:42 
21.1 

19:24 
21.1 

20K)5 
20.7 

20:45 
19.9 

21:28 
18.8 

22:12 
17.6 

23:02 
16.5 

23:58 
15.5 


2DK» 
5.2 

4.7 


NOVEMBER. 


Day of— 


c  ' 


9S    W.  Mo. 


^>> 


V 


M 

Tu 
W 

Th 
F 

S 

M 
P .  Tu  10 

|W  11 

C I  Th'  12 

t  F 


N 


1 
2 
3 
4 

f    4 

6 

8 
9 


;s 

8 


13 
14 
15 

M'16 

I 

:Tu'17 

'W  18 
Thi  19 


s 


F 

S 


i20' 

'2l! 

i22 
Mt23i 
Tu.24 


A  W  25 


Th  26 


F 

S 

M 


i 

27 1 
I 

28 

29' 

I 

30! 


Time  and  Heicht  of  High  and 
Low  Water. 


8.-05 
15.6 

3:55 
16.5 

4:40 
17.6 

5:20 
18.7 

OKW 
0.9 

0:39 
0.2 

1:19 
—0.1 

2.-00 
—0.1 

2:45 
0.4 

332 
1.1 

4:25 
2.0 

5:26 
2.9 

0«7 
17.1 

1:19 
16.7 

2:29 
16.9 

8-31 
17.6 

429 

18.4 

5:18 
19.1 

0K)1 
0.4 

0:43 
0.1 

1:23 
0.2 

2K)3 
0.6 

2:40 
1.2 

3:20 
2.0 

4K» 
2.9 

4:50 
8.8 

5:40 
4.4 

0:09 

15.8 

1:08 
15.6 

2*7 
15.8 


934 
4.2 

10:20 
3.3 

11102 
2.8 

11:40 
1.3 

6.-00 
19.6 

6:40 
20.4 

721 
20.7 

8:04 
20.7 

8:50 
20.2 

938 
19.4 

1032 
18.4 

1134 

17.4 

6:35 
8.5 

7:48 
3.5 

8:57 
8.0 

9:59 
2.2 

10:51 
1.8 

11:40 
0.6 

6.^ 
19.7 

6:44 
19.9 

724 
19.9 

8K)2 
19.5 

8:41 
19.0 

9:21 
18.3 

lOKM 
17.5 

10:50 
16.7 

11:41 
16.0 

6:86 
4.8 

7:37 

4.8 

8:86 
4.5 


1530 
16.0 

16:19 
17.0 

17.-00 
18.2 

17:41 
19.2 

1220 
0.5 

12:59 
0.1 

18:40 
—0.1 

1420 
0.1 

15.-08 
0.7 

15*7 
1.5 

16:55 
2.5 

18KW 
3.3 

12:41 
16.8 

13:53 
16.7 

16:00 
17.2 

16:00 
18.0 

16:54 
18.7 

17:41 
19.4 

1223 
0.2 

18K» 
0.1 

18:41 
0.4 

1420 
0.9 

IbM 
1.6 

15:40 
2.5 

1625 
8.4 

17:14 
4.1 

18.-08 
4.7 

12:38 
15.7 

1337 
15.7 

1436 
16.1 


21:58 
8.8 

22:41 

2.8 

2822 
1.8 


1820 
20.1 

19HM 
20.6 

19:42 
20.8 

2027 
20.5 

21:13 
19.8 

22K)5 
18.9 

23K)1 
17.9 


19:11 
8.6 

2023 
8.3 

21.29 
2.6 

2225 
L7 

28:16 
0.9 


18:23 
19.8 

19KVI 
19.9 

19:44 
19.7 

2021 
19.3 

21:01 
18.7 

21:43 
17.9 

2226 
17.0 

23:15 
16.8 


19K)6 
4.9 

20K)6 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  tfmes  on  the  first  line  and  heights  on  the  second  line  of  each  dif: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Greenwich  Mean  Civil;  0>>  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.'.«^l 
greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance.  15:42  is  3:42 p.  m 
The  heights,  in  feet  and  tenths,  are  reckoned  from  the  level  of  Ordinary  Low  Water  Spring  Tides,  which  is  the  datum  of  sounding 
on  the  Admiralty  Charts  for  this  region,  and  which  is  10.1  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #  new  moon;  }),  1st  quar.;  Q,  full  moon;  (^,  Sdquar.;  £,  moon  oQ  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P.  moon  in  apogee  or  perigee. 


SHEERNESS  (Thamee  River  Entrance),  ENGLAND,  1903. 


JANUARY. 

rEBBUARY. 





18.5        0.0 

*^ 

'T. 

i 

Dayof- 

^""1."^'f?i£'r.'"'"''"^ 

1 

Dayo!- 

TimeaDdHeUhtoI  High  and 

i 
3 

W.Mo 

w.  !mo. 

Th     1 

1:»       7:50 

14:20      20ri)S 

' 

8 

1 

2:32 

8:85 

^^ 

20^ 

s 

1 

j 

F      2 

f?6       "dl 

■a  's 

M 

2 

3:10 
15.8 

0.1 

w1 

^'i" 

M 

2 

S" 

-^l 

"i^o 

a):18 

S      3 

2:M       »-M 
18.3        0.7 

14.9        2,8 

Tu 

3 

al 

9:S0 

16:20 

MAS 

T„ 

3 

16-5 

8:48 
-0.2 

'^. 

20:54 

! 

S     4 

w"       T% 

18S8      21:38 

W]   4 

iVb 

"S 

14,1 

22:42 

w 

4 

8:D< 

6.3 

^^l 

"1*5 

E 

M     5 

<:10      10:18 

S  4? 

s 

Th    5 

^^2 

i.8 

18:00 

23.-38 

Th 

5 

'£ 

10:10 

1639 

22r22 

T«    8 

4M     11:02 
14,1        lA 

Vo  "^il'Et 

F 

« 

8:25 

12:21 

18.2 

J 

F 

6 

»% 

1.9 

Vs^ 

2.6 

W     7 

S;18      lld» 

1B:»    .    .    , 

8 

7 

3,5 

I'sl 

1851 

20:20 

N 

S 

7 

6M 
13,7 

11*7 

18:40 

Th    8 

r.  s 

2.6       13,2 

" 

S 

8 

2:10 

8:67 

"n 

13,9 

8 

S 

8.4 

18,3 

8.8 

•fi^i 

F      9 

8.7       18,  & 

14Wi      20:G0 

,M|9 

'S 

14.2 

"3*0 

22:31 

M 

9 

'3^ 

lH 

"3^ 

vt 

S    10 

2:»       9:ie 

16:14      21:sa 

PJWIO 

4:39 

UKIS 

17K« 

28:27 

P 

Tu 

10 

8:12 

9:45 

16:49 

11:11 

^" 

S    11 

8:«     10:52 
8.0      14.5 

18:20      22:30 
2,4       18.2 

Will 

5:35 

^ 

18:00 

W 

11 

2,2 

'is*o 

16:51 

2,8 

18:08 

j 

M   12 

2.0       15.4 

17:19      28:46 

CTh  12 

17.1 

Jfl 

wl 

Ts 

Th 

12 

6-JO 

V^ 

17:45 

^i 

;o 

Til  13 

T9     ^6." 

"i!o  ;  :'  : 

F13 

IM 

7:12 

\^f5 

19-.S1 

0 
E 

F 

13 

em 
0.0 

16.9 

6,6 

W  11 

17.1        0.0 

ISM      19:02 

E 

s  'u 

;»* 

-1.2 

n" 

^0" 

S 

14 

17*7 

-o!7 

n^4 

"0'! 

Th  15 

,',1  Ji^ 

17.8         0.2 

S  il5 

2:SS 

8:38 

16:00 

10:55 

s 

15 

1J» 

-1,0 

18:53 

"o*D 

F  jia 

18.0     -1.0 

14:88      20:38 

M   Ifl 

S'l 

-0,7 

16-7 

21:36 
1,0 

M 

16 

17.9 

-Si'l 

17,8 

*°0^ 

IE 

s'lr 

2:M       0*0 

1536      21:18 

Tu  17 

18,8 

Ti 

"i1 

1,9 

Tu 

17 

??l 

8:,5I 

16:16 

nut 

8,18 

Si  JJ-! 

18.6         1.4 

W  18 

4:46 

10:46 

17;18 

lam 

W 

18 

!n 

9:30 

15.7 

"1*7 

Ml  19 

4r«      1*S1 

173)1      22A1 

<t 

Th  19 

B:85 

"it 

\V8 

13:54 

Th 

19 

1*6*6 

10:11 

'J'4'f 

22ri9' 

€ 

Tu  20 

h  'T. 

14.8         8.1 

F  20 

; 

!f! 

'Tz 

Tl 

3 

F 

20 

sail 

10;6« 

17:32 
13.7 

8.4 

W  21 

u.l    '1'? 

u*J  :  :  : 

8 

8  ;21 

T. 

13.0 

4,2 

w" 

€ 

S 

21 

is.^ 

'V^ 

1^8 

Th  22 

T^     ml 

18:10      19:18 

A 

S:22 

VI 

8:84 

"4*6 

21:10 

A 

8    22 

om 

6:56 

"it 

isao 

F    23 

4.4       18.4 

14:16      20:49 

M  23 

'i^. 

r. 

"4« 

13.2 

M.23 

'i't 

i*i"i 

^d"!' 

Sj24 

VI   S." 

1620      21:48 
3.7       13,3 

Tu  24 

8,9 

s 

"3*9 

22:55 

Tu  24 

2:28 

Ta 

15KI5 

1139 

i 

S'25 

4.2        1S.4 

16:20      22:40 

w:25 

5:02 

Vi!1 

17:28 

13:« 

W'25 

3:29 

18.3 

4,4 

13.- 1 

M   26 

4:49      11  S» 

17:11      23:28 

Th'26 

B:45 

'lit 

18:06 

Th 

26 

*10 

Yj^ 

"s.^ 

23:0« 

Tu'27 

1 

2.8       14.4 

2,9  i;  ! 

• 

F!27 

R 

6:22 

■s'i 

18:39 

F 

27 

5:10 

1136 

"i^7 

15.5 

• 

W  28 

0;10       B:IS 

1234      1B:8S 

E 

S    28 

1 

S 

6.6 

IS,  9 

i.fl 

^ 

S 

28 

r.i 

w" 

18:10 

Th'29 

1S.S        i.4 

1IS,S         2,S 

• 

8 

29 

,0-.81 

6:31 

12:,S7 

18:45  ' 

F    30 

12fi       7:2& 

18:60      19:35 
IB.  5         2,0 

M 

30 

16,8 

-6.1 

^!ti 

19:20 

1 

S    31 

2M       SM 
16.0        0,4 

14:28      'J0:D6 
IB,  a         1,8 

Tu 

s> 

17*0 

—6.3 

14:10 

19:58' 

]         TbelW 

The  tl 

heights,  in 

Symbo 
equator;  N 

eiare  placed  In  theorderot occurrence,  wi 

ne  used  In  Greenwich  Mean  Civil:  0"  is  m 
In  the  afternoon  lp,m,|8na  when  dlmlnb 
!e«t  and  tenths,  are  rcclioned  from  the  les 
Qlrally  Charts  for  this  region,  and  which  Is 
1*  and  abbreviations  relating  to  the  moau 
S,  moon  (arlhesl  north  or  south  of  the  equ 

h  their  limes  on  the  flnt  line  a 
her  it  is  high  or  low  water, 
dnlghl.  120  1,  noon;  all  boun  1 
hed  by  12  give  the  times  after 
el  ol  Ordinary  Low  Watef  8pri 
8,4  feet  below  mean  sea  level. 

ator:  A.  F,  moon  In  apogee  or  p 

81 

«lB 

elg 

ban 
I'des 

ee. 

wh 

relntlieforenoc 
ohls'thedaium 
C.Jdquar.iE 

oteaohdsj-i 
n  la,  m.),  all 
ol  soundings 
mooa  on  the 

288 


SHEERNESS  (Thames  River  Entrance),  ENGLAND,  1903. 


APRIL. 


8 


N 


I 


S 


A 

c 


Day of— 
W.  Mo. 


;  Time  and  Height  of  High  and 


LowWater. 


Wi 
Th' 

F  . 

S 

S! 

M 

Tu 

W 

Th 

F 


3 
4, 

I 

5j 
6 


8 

9 

10 


8  111 


M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

E.  F 


l»!l2 
13 
14 
16 
16 
17 
18 
19 
20 
21 
22 
23 


24 
25 
26 


27 


S 

M 

Tu  28 

W  29 
Th  30 


16.8 

8:10 
16.3 

3:57 
15.5 

4:50 
14.7 

5:54 
13.9 

0:18 
8.1 

1:36 
8.4 

2:53 
2.9 

4:00 
2.1 

4:58 
1.2 

5:46 
0.8 

0:22 
17.1 

1:05 
17.5 

1:46 
17.4 

2:26 
17.0 

8:08 
16.3 

3:49 
15.4 

4:88 
14.5 

5:22 
13.6 

6:20 
18.0 

0:29 
8.9 

1:37 
4.0 

2:42 
3.7 

3:40 
2.9 

4:34 
2.1 

5:20 
1.3 

0:05 
16.2 

0:47 
16.7 

1:30 
17.0 

2:12 
16.9 


S:'i5 
-0.1 

9:05 
0.4 

9:50 
1.2 

10:39 
2.2 

11:40 
3.2 

7:08 
13.5 

8:20 
18.6 

9:25 
14.1 

10:25 
14.9 

11:17 
15.8 

12K)4 
16.6 

6:90 
-0.2 

7:10 
—0.4 

7:48 
—0.2 

8:25 
0.8 

9:08 
1.0 

9:40 
1.8 

10:20 

2.8 

11K)5 
3.7 

11:58 
4.5 

7:25 
12.7 

8:26 
12.8 

9:24 
13.2 

10:15 
15.9 

11:02 
14.7 

11:47 
15.5 

6:02 
0.6 

6:45 
0.1 

7:25 
0.0 

8:06 
0.2 


14:50 
16.0 

15:30 
15.5 

16:18 
14.8 

17:14 
14.0 

18:22 
18.5 

12:54 
4.0 

14:15 
4.0 

15:31 
-3.4 

16:85 
2.5 

17:26 
1.6 

18:11 
0.9 

12:49 
17.1 

18:80 
17.2 

14:10 
17.0 

14:50 
16.4 

15:80 
15.6 

16:10 
14.6 

16:54 
13.6 

17:44 
12.9 

18:40 
12.4 

18:08 
5.1 

14:11 
6.1 

15:15 
4.6 

16.10 
3.7 

16:56 

2.8 

17:39 
1.9 

12:29 
16.2 

18:10 
16.5 

13:50 
16.7 

14:30 
16.5 


20:37 
0.5 

21:20 
0.8 

22:10 
1.5 

28.*09 
2.8 


19:88 
18.5 

20:47 
18.9 

21:50 
14.7 

22:46 
15.7 

28:35 
16.5 


18:53 
0.5 

19:80 
0.4 

20K>7 
0.6 

20:42 
1.1 

21:19 
1.6 

21:57 
2.3 

22:40 
2.9 

23:80 
8.5 


19:45 
12.4 

20:45 
12.8 

21:41 
13.6 

22:81 
14.5 

28:19 
15.4 


18:20 
1.0 

19:00 
0.5 

19:42 
0.1 

20:26 
0.1 


5  I 


e 

X 
P 


Day  of— ' 
i  W.  Mo. 


C 


F 

S 

M 

Tu 

W 

Th 

F 

S 

M 


l! 

2 
3 
4 

5! 

i 

6 

7 

8 

9 
10 
11 


Tu  12 

W  13 

I 

ThjU 

i 

F  ,15' 

S    16 1 

S    17 

M   18 

Tu  19 

W'20 

Th!21 

F    22 


8 

S 

M 


23 
24 
25 


Tu  26 
W  27 


N  Th  28 


F 

8 


29 
30 
31 


MAY. 

Time  and  Height  of  High  and 
Low  Water. 

• 

2:57 
16.5 

8:49 
0.7 

15:16 
16.0 

21:12 
0.5 

3:46 
15.8 

9:85 
1.4 

16.-05 
15.3 

22KM 
1.1 

D 

4:40 
15.0 

10:26 
2.8 

17:00 
14.6 

23:01 
1.9 

E 

5:42 
14.4 

11:27 
3.1 

18:ft5 
14.1 

•         •         • 

OM 
2.5 

6:49 
14.0 

12:38 
3.8 

19:15 
14.0 

1:17 

2.8 

7:65 
18.9 

18:54 
8.9 

20:20 
14.2 

2:27 
2.6 

9:00 
14.8 

15:07 
3.5 

21:23 
14.6 

8:32 
2.2 

9:58 
14.8 

16:10 

2.H 

22:20 
15.2 

4:90 
1.6 

10:51 
15.4 

17Ktt 
2.1 

28:10 
15.8 

5:20 
LO 

11:40 
16.0 

17:49 
1.6 

23:57 
16.3 

G 

6K)6 
0.7 

12:24 
16.5 

18:81 
1.1 

•         •         ■ 

0:41 
16.5 

6:46 
0.5 

13:05 
16.6 

19:10 
1.0 

1:28 
16.5 

7:25 
0.7 

13:45 
16.5 

19:44 
1.0 

A 

2:05 
16.8 

8:01 
1.1 

14:25 
16.0 

20:20 
L2 

2:46 
15.8 

8:36 
1.6 

15:02 
15.4 

20:55 
L5 

3:25 
15.2 

9:11 
2.2 

15:40 
14.7 

21:80 

1.8 

4:09 
14.5 

9:49 
2.9 

16:10 
14.0 

22:11 
2.2 

4:54 
18.8 

10:28 
8.5 

17:02 
13.8 

22:57 
2.6 

s 

5:45 
13.8 

11:12 
4.1 

17:53 
12.8 

23:50 
8.0 

6:41 
13.0 

12K» 
4.6 

18:61 
12.7 

•  •         • 

•  •         • 

0:50 
3.3 

7:42 
12.9 

13:12 
4.7 

19'.55 
12.9 

1:52 
8.2 

8:41 
18.1 

i4teo 

4.5 

20:56 
13.5 

2:55 
2.9 

9:86 
18.7 

15:21 
3.9 

21:65 
14.2 

8:53 
2.8 

10:28 
14.5 

16:19 
3.0 

22:49 
15.0 

N 

4:46 
L7 

11:16 
15.8 

17:10 
2.0 

23:38 
15.8 

• 

5:85 
1.1 

12K)3 
16.0 

17:58 
1.1 

*        •        • 
■        •        • 

P 

0:26 
16.4 

6:21 
0.6 

12:48 
16.6 

18:46 
0.4 

1:12 
16.8 

7K)6 
0.4 

18:82 
16.9 

19:30 
—0.1 

2:00 
16.7 

7:50 
0.5 

14:18 
16.9 

20:17 
-0.8 

2:47 
16.7 

8:86 

0.8 

15:04 
16.7 

21:05 
0.0 

3:38 
16.2 

9:24 
1.3 

15:54 
16.2 

21:56 
0.4 

1 

JUNE. 


Day  of— ! 

p 

W.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


M 

Tu 

W 

Th; 

F 

8 

M 

Tu 

W 


1 

2' 

31 

41 

5 

6 

I 

8 

9 

10 


Th  11 
F    12 


13 
14 
15 


8 

M 

Tu  16 

WI17 

iTh  18 

•  F  ,19 

I 

8  J20 
8  21 
M  22 
Tu  23 
AV  24 
Th  25 
F    26 

•s 

M 


27 
28 
29 


Tu  30 


4:80 
15.6 

5:26 
15.0 

6:26 
14.5 

0:50 
2.2 

1:55 
2.4 

3.-00 
2.4 

4K)0 
2.2 

4:54 
L9 

5:42 
1.6 

0:20 
16.6 

1:02 

15.8 

1:44 
15.8 

2:24 
15.6 

3K)2 
15.2 

3:42 
14.7 

4:24 
14.8 

5K)9 
13.8 

5:58 
18.4 

0:07 
2.4 

2.8 

2:10 
2.9 

8:16 
2.7 

4:15 
2.3 

6:11 
1.7 

0K)7 
16.0 

0:57 
16.6 

1:45 
16.9 

2:84 
17.0 

3:21 
16.8 

4:10 
16.3 


10:15 
2.0 

11:12 
2.7 

12:16 
8.4 

7r28 
14.3 

8-.30 
14.3 

9:30 
14.5 

lOA"* 
14.8 

11:15 
15.3 

12H» 
15.7 

6.-25 
1.5 

7.'04 
1.6 

7:40 
1.7 

8:14 
2.0 

8:45 
2.4 

9:19 
2.7 

9:55 
3.0 

10:35 
8.8 

11:20 
8.7 

6:.58 
18.1 

7:56 
18.1 

8:56 
13.4 

9:68 
14.1 

10:48 
14.9 

11:40' 
15.8 

6:02 
1.2 

6:51 
0.7 

738 
0.6 

8:25 
0.6 

9:10 
0.9 

10K» 
1.4 


16:47 
1.5.5 

17:15 
14.9 

18:49 
14.5 

13r25 
3.7 

14:35 
3.7 

15:41 
3.4 

16:87 
2.9 

17ri5 
2.3 

18K)9 
1.9 

12:42 
1.5.9 

13:22 
16.0 

14:00 
15.8 

14.-88 
15.5 

15:13 
16.0 

15:48 
14.5 

16:26 
14.0 

17:11 
13.6 

18H)3 
13.3 

12:18 
4.0 

13:26 
4.1 

14:36 

3.9 

16:44 
8.2 

16:46 
2.3 

17:40 
1.3 

12:80 
16.6 

18:17 
17.2 

14:00 
17.5 

14:50 
17.5 

13-^ 
17.1 

16:29 
16.6 


22:.V.' 
1.0 

23:4y 
1.7 


19:St> 

u.^ 

20:51 
14.4 

21vil 

14. «; 

22:4.'» 
15.0 

23iJ4 
15.3 


l^:4>^ 

l.-S 
19ri^ 

i.a 

19:.%^ 

\.i 

20:3.) 

1.0 

21:*; 
1.4 

1.7 
23:15 


19«> 
13.1 

•20:11 

13.0 

•21  :i: 
13.^ 

2±19 
14..^ 

23:15 
KV3 


lb:A< 

U." 

19:A' 

—0.3 

•joro: 

—0,7 

20:M 
—0,7 

'21:42 
—0.4 

a  2 


The  tides  are  placed  in  the  order  of  occtirrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  dsy: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Greenwich  Mean  Civil;  0»«  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m. ..  ni: 
greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:42  is  8:42  p.  ni.  The 
heights,  in  feet  and  tenths,  are  reckoned  from  the  level  of  Ordinary  Low  Water  Spring  Tides,  which  is  the  datum  of  soundinf^ 
on  the  Admiralty  Charts  for  this  region,  and  which  is  8.4  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  ^,  1st  quar.;  C,  'till  moon;  Ci  8d  quar.;  E,  moon  on  tht 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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1 

JULY. 

AUGUST.                             1 

BEPTEABBXL                           1 

Day  of — 

Time  and  Heiffht  of  High  and 
Low  water. 

• 

1 

Day of— 

Time  and  Height  of  High  and 
Low  water. 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

W. 
W 

Mo. 
1 

W. 

8 

Mo. 

1 

W. 
Tu 

Mo. 

1 

E 

':3) 

b:02 
15.7 

10:51 
2.2 

17:21 
15.7 

28:25 
1.0 

. 

6:22 
14.4 

12:12      18:44 
3.4       14.3 

•  ■         ■ 

•  •         • 

1:10 
4.0 

7:48 
12.9 

13:41 
4.6 

20:15 
13.0 

Th 

2 

5:58 
15.0 

11:49 
2.9 

18:18 
14.9 

•  •        • 

•  ■        • 

S 

2 

0:45 
2.7 

7:22      13:16 
13.7        4.1 

19:45 
13.6 

W 

2 

2:20 
4.5 

8:50 
12.6 

14:52 
4.5 

21:20 
13.0 

;f 

3 

0:20 
1.8 

6:56 
14.5 

12:50 
3.6 

19:18 
14.3 

M 

3 

1:49 
8.5 

8:24      14:26 
13.4        4.4 

20:49 
18.4 

A 

Th 

3 

3:30 
4.5 

9:48 
13.1 

15:66 
3.9 

22:18 
13.4 

s 

4 

1:20 
2.5 

7:56 
14.0 

13:50 
3.9 

20:20 
14.0 

S 

Tu 

4 

2:56 
8.8 

9:25      15:85 
18.3        4.2 

21:49 
18.4 

F 

4 

4:29 
4.0 

10:40 
13.8 

16:49 
8.1 

23:30 
14.0 

:s 

5 

2:25 
2.9 

8:58 
18.9 

15.-06 
8.9 

21:20 
18.9 

W 

5 

4K)1 
8.7 

10:20     16:88 
18.7        8.6 

22:44 
18.7 

S 

5 

5:17 
3.4 

11:25 
14.5 

17:32 
2.3 

23:52 
14.7 

M 

1 

6 

3:29 
3.0 

9:55 
14.1 

16K)6 
3.6 

22:18 
14.1 

A 

Th 

6 

4:58 
8.4 

11:10      17:21 
14.2        2.9 

28:35 
14.3 

s 

6 

5:55 
2.9 

12:06 
15.3 

18:10 
L5 

•         ■         • 

Tu 

1 

7 

*    4:29 
2.8 

10:60 
14.4 

17:01 
3.1 

28:10 
14.5 

F 

7 

5:45 
8.0 

11:55      18.*04 
14.8        2.2 

«        •        • 
•        •        ■ 

o 

M 

7 

0:32 
15.2 

6:80 
2.3 

12:45 
16.0 

18:46 
0.8 

s   w 

8 

5:20 
2.5 

11:88 
14.9 

17:47 
2.5 

28:59 
14.9 

o 

S 

8 

0:20 
14.9 

6:23      12:86 
2.6       15.4 

18:40 
L5 

£ 

Tu 

8 

1:10 
15.7 

7.-00 
L8 

13:20 
16.4 

19:20 
0.2 

3  Th    9 

0:05 
2.3 

12.-21 
15.8 

18:29 
2.0 

«        ■        • 
■        •        ■ 

s 

9 

1:00 
15.8 

6:57     18:12 
2.8       15.9 

19:14 
1.0 

W 

9 

1:45 
15.9 

7:29 
L4 

13:55 
16.5 

19:54 
0.0 

A     F 

10 

0:42 
15.2 

6:45 
2.2 

18K» 
15.6 

19:03 
L5 

M 

10 

1:37 
15.6 

7:27      18:49 
2.1       16.1 

19:47 
0.5 

Th 

10 

2:20 
15.8 

8:00 
LI 

14:30 
16.4 

20:29 
0.0 

S    11 

1:22 
15.4 

7:20 
2.2 

13:38 
15.8 

19:88 
LI 

£ 

Tu 

11 

2:15 
15.6 

7:55     14:20 
L9       16.1 

20:20 
0.2 

F 

11 

2:52 
15.6 

8:84 
LO 

15:05 
16.0 

21:05 
0.3 

s 

12 

2:01 
15.4 

7:51 
2.2 

14:14 
15.7 

20:10 
0.9 

W 

12 

2:49 
15.5 

8:25     14:54 
L7       16.0 

20:56 
0.2 

S 

12 

8:80 
15.2 

9:12 
LO 

15:47 
15.4 

21:45 
0.9 

M 

13 

2:40 
15.4 

-   8:21 
2.8 

14:47 
15.5 

20:45 
0.7 

Th 

13 

3:22 
15.2 

8:59     15:80 
L6       15.6 

21:31 
0.4 

s 

13 

4:10 
14.6 

9:55 
L5 

16:85 
14.7 

22:30 
L7 

Tu 

14 

3:16 
15.1 

8:51 
2.8 

15:20 
15.2 

21:21 
0.7 

F 

14 

3:59 
14.8 

9:32     16:09 
1.7       15.0 

22:11 
0.9 

<L 

M 

14 

5:00 
18.9 

10:48 
2.2 

17:82 
13.8 

23:22 
2.7 

E  '  W !  15 

1 

8:54 
14.8 

9:24 
2.8 

15:55 
14.9 

22:00 
0.9 

S 

16 

4:40 
14.2 

10:18     16:55 
2.0       14.4 

22:55 
L6 

N 

Tu 

15 

6:01 
18.2 

11:60 
3.0 

18:42 
13.2 

•  •         • 

•  •        • 

1      Th;  16 

4:32 
14.4 

vyoo 

2.4 

16:35 
14.4 

22:41 
L2 

c 

fi^ 

16 

5:29 
18.6 

11:06     17:51 
2. 5       18. 7 

23:49 
2.5 

W 

16 

0:29 
3.7 

7:16 
13.0 

13:10 
3.6 

20:02 
13.2 

C    F    17 

5:16 
18.9 

10:45 
2.7 

17:22 
14.0 

28:29 
L8 

M 

17 

6:29 
18.1 

12:10     19:02 
3.2       18.2 

•  •        • 

•  •        • 

Th 

17 

1:50 
4.1 

8:84 
18.4 

14:34 
8.4 

21:15 
13.6 

,  s 

18 

6K)7 
18.4 

11:86 
8.1 

18.-21 
18.5 

■        •        • 
•        •        • 

N 

Tu 

18 

0:54 
3.8 

7:43     13:28 
12.9        8.8 

20:20 
18.2 

F 

18 

8:10 
3.8 

9:40 
14.8 

15:48 
2.5 

22:16 
14.5 

S    19 

1 

0:25 
2.5 

7H)7 
18.1 

12:40 
8.6 

19:80 
18.2 

W 

19 

2:10 
4.2 

8:57      14:51 
13.4        3.5 

21:33 
13.7 

P 

S 

19 

4:20 
2.8 

10:40 
15.4 

16:50 
L5 

23:13 
15.6 

i  M  ,  20 

1:29 
3.1 

8:15 
18.2 

13:56 
3.8 

20:44 
18.5 

Th 

20 

3:27 
3.5 

10:02     16:05 
14.3        2.7 

22:86 
14.6 

s 

20 

5:18 
L8 

11:82 
16.5 

17:42 
0.3 

•  •        • 

•  ■        • 

Ta21 

1 

2:40 
3.2 

9:23 
13.7 

15:14 
8.4 

21:55 
14.0 

P 

F 

21 

4:35 
2.7 

11  .-00     17:08 
15.5        L5 

28:32 
15.6 

f 

M 

21 

0:08 
16.6 

6:07 
0.6 

12:21 
17.5 

18:29 
—0.5 

N,W  22 

3:49 
8.0 

10:25 
14.6 

16:24 
2.5 

22:55 
14.8 

• 

S 

22 

5:88 
L7 

11:52     18:00 
16.7        0.3 

•  •        • 

•  ■        • 

Tu 

22 

0:48 
17.4 

6:50 
0.1 

13:06 
18.0 

19:11 
—1.0 

Th  23 

4:51 
2.3 

11:20 
15.6 

17:24 
1.4 

23:50 
15.7 

S    23 

0:22 
16.6 

6:28      12:42 
0.7       17.7 

18:50 
—0.7 

W 

23 

1:31 
17.7 

7:31 
-0.2 

13:60 
18.1 

19:52 
—1.0 

P    F    24 

• 

5:47 
L5 

12:10 
16.7 

18:16 
0.3 

■        •        • 
•        •        • 

£ 

M 

24 

1:10 
17.8 

7:10      18:27 
0.1       18.2 

19:32 
—1.2 

Th 

24 

2:14 
17.6 

8:11 
0.0 

14:31 
17.8 

20:33 
-0.7  , 

■       S 

25 

1 

0:40 
16.6 

6:38 
0.8 

13:00 
17.5 

19:05 
-0.5 

Tu 

25 

1:55 
17.7 

7:62      14:11 
-0.2       18.4 

20:16 
— L4 

F 

25 

2:57 
17.1 

8:51 
0.5 

15:15 
17.1 

21:14 
0.1 

S    26 

1 

1:29 
17.1 

7:24 
0.8 

18:46 
18.0 

19:52 

—LI 

W 

26 

2:38 
17.7 

8:33      14:55 
0.0       18.0 

20:58 
— LO 

S 

26 

3:40 
16.3 

9:32 
L2 

16:00 
16.1 

21:55 
LO 

M 

27 

2:15 
17.4 

8:10 
0.2 

14:81 
18.1 

20:87 
— L2 

Th 

27 

3:22 
17.2 

9:15     15:40 
0.5       17.3 

21:40 
—0.3 

s 

27 

4:25 
15.3 

10:14 
2.0 

16:46 
15.0 

22:40 

2.2 

E  Tu 

28 

3:01 
17.3 

8:55 
0.8 

15:19 
17.8 

21:22 
-0.9 

F 

28 

4:08 
16.4 

9:59      16:25 
LS       16.3 

22:25 
0.7 

S 

1> 

M 

28 

5:14 
14.2 

IIKW 
2.9 

17:39 
14.0 

23:30 
3.3 

W 

29 

8:47 
16.9 

9:40 
0.8 

16K)5 
17.1 

22:08 
—0.3 

D 

S 

29 

4:56 
15.3 

10:44      17:15 
2.3       15.2 

23:13 

L8 

Tu 

29 

6K)9 
13.2 

11:55 
3.8 

18:39 
13.2 

•  •         • 

•  •         • 

Th 

1            1 

30 

4:86 
16.2 

10:26 
L7 

16:54 
16.2 

22:56 
0.6 

s 

30 

5:48 
14.3 

11:35      18:10 
3.2       14.1 

■         •         • 
•         •         • 

A 

W 

30 

0:28 
4.3 

7:09 
12.7 

12:66 
4.3 

19:41 

12.8 

1) 

1 

F 

31 

5:27 
15.8 

11:17 
2.5 

17:47 
15.1 

23:47 
1.7 

s 

M 

31 

0:07 
3.0 

6:46      12:34 
13.4         4.1 

19:11 
13.3 

a 
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1 
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1  e 
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OCTOBER. 


• 

i 

Day  of— 

W.  M. 

Th 

1 

F 

2 

S 

3 

s 

4 

£ 

M 

5 

O 

Tu  6 

W,  7 

Th!  8 

F  9 

S  10 

S 

11 

N 

M 

12 

(I 

Tu 

13 

W 

14 

Th  15 

P 

F 

16 

8 

17 

E 

S 

18 

M 

19 

• 

Tu 

20 

W 

21 

Th  22 

F  23 

• 

8  24 

1 

S 

S  25 

M  26 

Tu  27 

1 

D 

A 

VV  28 

i 

Th  29 

F  30 

8 

31 

Time  and  Height  of  High  and 
Low  water. 


1:85 
4.9 

2:46 
5.0 

3:60 
4.5 

4:39 
3.8 

5:20 
8.1 

0:01 
15.2 

0:40 
15.8 

1:18 
16.1 

1:52 
16.1 

2:29 
16.0 

8:09 
15.5 

3:50 
14.9 

4:43 
14.2 

5:44 
13.6 

0:11 
8.7 

1:30 
4.2 

2'.50 
3.8 

4K)0 
3.0 

4:57 
2.0 

5:46 
1.1 

0:25 
17.0 

1:09 
17.3 

1:50 
17.2 

2:32 
16.8 

8:14 
16.1 

3:56 
15.2 

4:40 
14.2 

5:30 
13.4 

6:24 
12.8 

0:46 
4.9 

1:52 
5.1 


8:10 
12.5 

9:09 
12.9 

10:02 
18.5 

10:50 
14.8 

11:84 
15.2 

5:55 
2.3 

6:30 
1.7 

7:02 
1.1 

7:40 
0.7 

8:16 
0.5 

8:58 
0.7 

9:46 
1.1 

10:38 
1.9 

11:40 
2.6 

6:56 
13.4 

8:11 
13.7 

9:17 
14.3 

10:17 
15.2 

11:10 
16.2 

11:59 
16.9 

6:31 
0.5 

7:11 
0.3 

7:50 
0.3 

8:30 
0.6 

9KJ7 
1.2 

9:48 

1.8 

10:30 
2.5 

11:20 
3.1 

12:15 
3.7 

7:25 
12.6 

8:24 
12.8 


14:05 
4.4 

15:10 
3.9 

16:07 
3.2 

16:55 
2.4 

17:36 
1.5 

12:15 
15.9 

12:54 
16.4 

13:30 
16.6 

14.-09 
16.6 

14:49 
16.8 

15:31 
15.6 

16:24 
14.9 

17:21 
14.0 

18:30 
18.5 

12:.56 
3.2 

14:12 
3.1 

15:25 
2.4 

16:27 
1.5 

17:20 
0.7 

18K)6 
0.0 

12:44 
17.4 

13:27 
17.5 

14:10 
17.2 

14:50 
16.7 

15:35 
15.9 

16:20 
15.0 

17:10 
14.1 

18:05 
13.3 

19:04 
12.9 

13:18 
3.9 

14:20 
3.7 


20:44 

12.8 

21:42 
13.2 

22:35 
13.8 

28:20 
14.5 


18:15 
0.8 

18:51 
0.3 

19:29 
0.1 

20.-05 
0.2 

20:44 
0.5 

21:24 
1.1 

22:10 
1.9 

23KM 
2.9 


19:44 
13.4 

20:51 
13.8 

21:55 
14.6 

22:50 
15.5 

23:39 
16.3 


18:50 
—0.3 

19:29 
-0.3 

20:10 
0.0 

20:48 
0.7 

21:28 
1.5 

22:10 
2.5 

22:55 
3.5 

23:48 
4.3 


20:06 
12.8 

21.-02 
1.3 


NOVEMBER. 


i 


o 


N 


Day  of— 


W. 


.\ 


M 
Tu 
W 
Th 

F 

8 

S 
M 

I 

Tu 
W 

Th 
F 

8 

M 

Tu 

W 

Th 
F 

8 

M 


M. 


Time  and  Height  of  High  and 
Low  Water. 


1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11. 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


Tu  24 


W 

Th 
F 
8 

M 


25 
26 
27 

28 
29 
30 


2:55 

4.8 

3:51 
4.1 

4:38 
3.4 

5:20 
2.5 

0:10 
15.6 

0:60 
16.1 

1:30 
16.3 

2:10 
16.3 

2:64 
16.0 

3:38 
15.5 

4:30 
14.9 

5:30 
14.3 

6:36 
14.0 

1:10 
3.9 

2:25 
3.8 

3:35 
3.2 

4:35 
2.4 

5:25 
1.8 

0:02 
16.4 

0:45 
16.7 

l:-29 
16.7 

2:10 
16.4 

2:50 
15.9 

3:30 
15.3 

4:09 
14.5 

4:51 
13.8 

5:40 
13.2 

6:31 
12.9 

0:50 

4.8 

1:51 
4.7 


9:20 
13.3 

10:12 
14.0 

11:00 
14.8 

11:44 
15.6 

6H)1 
1.6 

6:41 
0.9 

7:21 
0.4 

8K)4 
0.2 

8:50 
0.3 

9:38 
0.7 

10:30 
1.4 

11:32 
2.0 

12:40 
2.5 

7:45 
14.0 

8:50 
14.4 

9:50 
14.9 

10:45 
15.5 

11:36 
16.1 

6:10 
1.2 

6:52 
0.9 

7:30 
0.7 

8:09 
0.9 

8:45 
1.1 

9:23 
L6 

10«3 
1.9 

10:45 
2.4 

11:36 

2.8 

12:29 
3.1 

7:30 
12.8 

8:31 
13.2 


15:20 
3.2 

16:12 
2.5 

17:00 
1.8 

17:43 
1.2 

12:29 
16.2 

13:10 
16.5 

13:51 
16.6 

14:35 
16.4 

15:22 
15.9 

16:13 
15.2 

17:10 
14.5 

18:16 
14.0 

19:21 
13.9 

13:50 
2.6 

14:56 
2.3 

15:59 
1.8 

16:54 
1.3 

17:42 
0.8 

12:22 
16.5 

13:07 
16.6 

13:49 
16.5 

14:80 
16.2 

15:12 
15.6 

16:56 
15.0 

16:40 
14.3 

17:30 
13.6 

18:24 
13.2 

19:21 
12.9 

13:28 
3.3 

14:30 
3.2 


21:55 
18.6 

22:44 
14.3 

23:29 
15.0 


18:25 
0.7 

19K)5 
0.4 

19:44 
0.4 

20:25 
0.7 

21:10 
1.3 

21:57 
2.0 

22:54 

2.8 

23:57 
3.5 


20:25 
14.0 

21:28 
14.5 

22:24 
15.2 

23:15 
15.8 


18:28 
0.6 

19:09 
0.6 

19:47 
0.9 

20:25 
1.4 

21:04 
2.0 

21:40 
2.6 

22.*20 
3.4 

23:01 
3.9 

23:51 
4.5 


20:17 
13.0 

21:13 
13.3 


DECEMBER. 


a 

8 


JDayof— I 


W. '  M. 


Time  and  Height  of  High  and 
Low  Water. 


O 
N 


Tu 

W 

Th 

F 

8 

I 

•  S 

iTu 

W 

Th 

F 

S 

M 


E 


1 

2 
3 
4 
5 
6 
7 
8 
9 

10 

I 
111 

12 
13 

141 


Tu.  15 ' 

W   1« 

Th  17 

F    18 


s 


S 

s 

M 


19 
20 
21 


Tu  22 

I 
23 


AW 
Th 


£ 


1> 


F 

8 

S 

M 

Tu 

W 

Th 


24 
25 
26 

27 
28 
29 
30 
31 


2:55 
4.3 

3:54 
3.6 

4:47 
2.7 

5:36 
1.7 

0:27 
16.1 

1:10 
16.6 

1A5 
16.8 

2:40 
16.7 

3:28 
16.4 

4:19 
15.8 

5:13 
15.2 

6:14 
14.8 

0:44 
3.5 

1:55 
3.7 

3:05 
3.5 

4.-09 
3.0 

5K)2 
2.5 

5:50 
2.0 

0:25 
16.0 

16.2 

1:47 
16.1 

2:25 
15.9 

3:02 
15.5 

8:38 
15.0 

4:14 
14.4 

4:56 
13.9 

5:42 
13.5 

6'.85 
13.1 

0:51 
4.2 

'2100 
4.2 

3:11 
3.7 


9:30 
13.7 

10:25 
14.4 

11:15 
15.1 

12.-05 
15.8 

6:23 
0.8 

7:09 
0.2 

7:55 
—0.2 

8:42 
—0.2 

9:30 
0.1 

10:22 
0.6 

11:18 
1.2 

12:16 
1.9 

7:17 
14.4 

8:20 
14.3 

9:20 
14.5 

10:20 
14.7 

11:12 
16.1 

12:01 
16.6 

6:34 
1.5 

7:12 
1.2 

7:49 
1.0 

8:23 
1.0 

8:59 
1.0 

9:35 
1.2 

10:15 
1.6 

10:58 
1.8 

11:46 
2.3 

12:38 
2.7 

7:40 
18.0 

8:46 
13.3 

9:52 
13.9 


15.-28 
2.8 

16.-28 
2.3 

17-J4 
1.7 

18:00 
1.2 

12:51 
16.8 

13:39 
16.6 

14:25 
16.5 

15:10 
16.3 

16:0S 
15.8 

16:57 
16.3 

17:51 
14.7 

18:56 
14.4 

13:20 
2.3 

14.-25 
2.6 

15:29 
2.3 

16:29 
2,1 

17:20 
1.8 

18K)8 
1.5 

12:46 
15.8 

13:30 
15.9 

14:10 

16.8 

14:50 
15.6 

15:30 
16.1 

16:10 
14.6 

16:52 
14.0 

17:39 
18.6 

18:80 
13.1 

19:26 
12.9 

13:40 
3.1 

14:45 
8.1 

16:46 
2.9 


22*6 
13.9 

22:.>S 
14.7 

•.S:41 

1.^^.4 


18:45 
O.S 

19i» 
0.7 

'J0.12 
0.9 

1.1 

21:4* 
1.7 

22:4) 
'2.:i 

23^« 
3.0 


lS»:iiT 
14.  J 

20:59 
14.3 

21:  "VN 

U.6 

2iu=iO 
15.1 

23:;o 
15.6 


1.V50 
1.4 

19:29 
1.6 

20:04 
l.S 

20:39 
'?  '* 

21:10 
2-5 

21:44 
2-9 

22:20 
3.2 

23:01 
3.5 

2S:5S 
3.9 


20:27 
13.  U 

13.5 

22t24 
14.1 


I 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Greenwich  Mean  Civil;  O*"  is  midnight,  12«»  Is  noon;  all  hours  lens  than  12  are  in  the  forenoon  (a.  m.),  »11 
greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:42  is  3:42  p.  m.  Tbt 
heights,  in  feet  and  tenths,  are  reckoned  from  the  level  of  Ordinary  Low  Water  Spring  Tides,  which  Is  the  datum  of  sonndinr 
on  the  Admiralty  Charts  for  this  region,  and  which  is  8.4  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  0,  new  moon;  X.  1st  quar.;  O.  'uli  moon;  C  3dquar.:  E,  moon  on  th*- 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P.  moon  in  apogee  or  perigee. 
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JANUARY. 

Time  and  Height  of  Hi( 
Low  Water. 

FEBRUARY. 

MARCH. 

c  1  Day  of— 

2 

S    W.  Mo. 

(hand 

• 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

s 

s 

Day  of — 

Time  an 

8:01 
20.1 

d  Height  of  High  and 
Low  Water. 

W. 

Mo. 

1 

W.  Mo. 

Til      1 

8:18 
18.0 

10:16 
2.5 

15:87 
18.8 

22:28 
3.8 

E 

4100 
19.9 

ioa» 

2.4 

16:21 
19.7 

28:12 
8.1 

S 

1 

10:00 
L8 

16:24 
20.0 

22:16 
2.6 

F     2 

3:47 
18.5 

10:46 
2.7 

16:10 
18.7 

28:02 
8.5 

M 

2 

4:88 
20.1 

11:82 
2.8 

16:57 
19.9 

28:50 
8.0 

1 

M 

2 

8:86 
20.5 

10:34 
L8 

15:56 
20.3 

22:50 
2.5 

S     3 

4:19 
19.0 

11:20 
2.8 

16:44 
19.0 

28:36 
3.6 

Tu 

3 

b'AO 
20.2 

12:11 
.     2.3 

1736 
19.9 

•  •        • 

•  ■        • 

Tu 

3 

4:10 
■  20.6 

11:10 
L9 

16:82 
20.4 

23:28 
2.6 

s!  4 

4:55 
19.3 

11:55 
2.8 

17.-20 
19.2 

•        ■        ■ 
«        •        ■ 

W 

4 

0:81 
8.1 

5:55 
20.0 

12:51 
2.5 

18.-20 
19.6 

W 

4 

4:60 
20.5 

11:49 
2.1 

17:12 
20.2 

■         •         ■ 
•         •         • 

EM     5 

0:15 
3.6 

5:85 
19.6 

12:38 
2.8 

18:01 
19.4 

1> 

Th 

5 

1:18 
8.8 

6:42 
19.5 

13:43 
8.0 

19:10 
19.3 

Th 

5 

0:09 
2.7 

5:82 
20.1 

12:82 
2.5 

17:66 
19.8 

})iTu,    6 

1 

1.^ 
3.6 

6:22 
19.5 

18:24 
2.9 

18:50 
19.3 

F 

6 

2:10 
3.7 

7:85 
19.0 

14:40 
3.5 

20:10 
18.9 

D 

F 

6 

0:66 
3.8 

6:20 
19.4 

13:21 
3.1 

18:46 
19.1 

W     7 

1:49 
3.7 

7:14 
19.8 

14:16 
3.1 

19:45 
19.2 

S 

7 

8:11 
4.1 

8'.89 
18.6 

15:44 
8.7 

21:16 
18.7 

N 

S      7 

1:60 
8.7 

7:14 
18.8 

14:18 
8.8 

19:45 
18.5 

Th 

8 

2:44 
4.0 

8:10 
19.0 

15:14 
3.2 

20:41 
19.0 

N 

s 

8 

4:20 
4.0 

9:50 
18.5 

16:55 
8.5 

22:30 
18.9 

S 

8 

2:48 
4.2 

8:18 
18.8 

15:-24 
4.2 

20:54 
18,3 

F     9 

1 

8:42 
4.0 

9:06 
18.9 

16:15 
3.3 

21:48 
19.1 

M 

9 

5:81 
8.8 

ll.-Ol 
18.7 

18.-08 
2.9 

23:36 
19.4 

M 

9 

4:00 
4.2 

9:81 
18.0 

16-.86 
4.1 

22K)6 
18.3 

S    10 

4:48 
3.6 

10:16 
19.0 

17-21 
2.9 

22:58 
19.5 

P 

Tu 

10 

6:40 
2.8 

12:11 
19.3 

19:12 
2.0, 

•         •         ■ 

P 

Tu 

10 

5:14 
8.5 

10:48 
18.8 

17:49 
8.3 

23:20 

18.8 

M     S 

11 

5:56 
2.9 

11:24 
19.8 

18:27 
2.8 

23:58 
20.0 

W 

11 

0:40 
20.1 

7:34 
1.2 

13:11 
20.1 

20:11 
1.1 

W 

11 

6:25 
2.4 

11:55 
19.0 

18:56 
2.2 

•  •        ■ 

•  •        ■ 

M   12 

1 

7.-00 
2.0 

12:29 
19.8 

19:30 
1.5 

•  •        • 

•  •        • 

O 

Th  12 

1 

1:88 
20.9 

8:40 
0.2 

14:06 
20.7 

21:06 
0.4 

Th 

12 

0:24 
19.6 

7-28 
1.2 

12:58 
19.7 

19:66 
L2 

P  Tu  13 

0:58 
20.6 

8:00 
1.0 

18:28 
20.5 

20:27 
1.0 

FI13 

2:80 
2L4 

9:31 
-0.3 

14:56 
21.2 

21:58 
0.2 

g 

F 

13 

1:20 
20.4 

8:28 
0.8 

13:60 
20.5 

20:49 
0.5 

.Wil4 

1:52 
21.2 

8:55 
0.3 

14:21 
21.0 

21:21 
0.6 

E 

S 

14 

8:20 
21.6 

10:20 
—0.4 

15:45 
21.2 

22:41 
0.4 

S 

14 

2:14 
21.0 

9:12 
—0.2 

14:89 
20.9 

21:38 
0.8 

Th  15 

2:48 
21.5 

9:46 
0.0 

15:11 
21.2 

22:13 
0.5 

S    15 

4K)6 
2L5 

11K)5 
—0.1 

16:81 
2L0 

23:28 
1.0 

s 

15 

3:02 
2L2 

10:02 
—0.2 

15:25 
21.0 

22:21 
0.5 

F   16 

8:38 
21.6 

10:88 
—0.1 

16:02 
21.2 

28:00 
0.7 

M   16 

4:50 
2L0 

11:60 
0.5 

17:15 
20.5 

•         «         • 
■         •         • 

M 

16 

3:45 
21.1 

10:44 
0.2 

16K)6 
20.8 

'jam 

LI 

E    S 

17 

4:25 
21.5 

11:25 
0.1 

16:50 
20.9 

28:50 
1.2 

Tu 

17 

0:11 
L7 

5:84 
20.4 

12:85 
1.3 

18:00 
19.8 

Tu 

17 

4:25 
20.8 

11:26 
0.9 

16:49 
-20.3 

23:45 
L8 

S    18 

5:11 
21.0 

12:12 
0.6 

17:38 
20.4 

•  V                ■ 

•  •         • 

W 

18 

0:58 
2.6 

6:20 
19.5 

18:21 
2.3 

18:46 
19.0 

W   18 

1 

5K)6 
20.1 

12K)6 
L7 

17-.80 
19.7 

•         ■         ■ 
■        •         ■ 

1     .M    19 

1 

0:37 
1.9 

6:00 
20.8 

13KK) 
1.8 

18:26 
19.6 

€ 

Th 

19 

1:46 
8.4 

7:11 
18.5 

14:12 
8.2 

19:37 
18.1 

Th  19 

0:28 
2.7 

5:50 
19.4 

12:51 
2.7 

18:15 
18.9 

C  Tu  20 

1 

1:28 
2.7 

6:50 
19.8 

18:52 
2.2 

19:19 
18.9 

F 

20 

2:88 
4.1 

8:03 
17.7 

15K)6 
3.9 

20:32 
17.4 

S 

F 

20 

1:14 
3.5 

6:88 
18.5 

13:88 
8.6 

19K)8 
18.1 

w ;  21 

1     1 

2:20 
8.4 

7:47 
18.5 

14:46 
2.9 

20:15 
18.1 

s 

8 

21 

8:35 
4.4 

9:10 
17.0 

16K)6 
4.2 

21:36 
17.0 

^ 

S    21 

2:02 
4.2 

7-26 
17.7 

14:28 
4.8 

19:51 
17.5 

i      Th  22 

1 

3:17 
8.9 

8:41 
17.7 

15:46 
8.8 

21:15 
17.6 

A 

S   22 

4:38 
4.3 

10K)8 
16.8 

4.1 

22:38 
17.1 

A 

S 

22 

2:52 
4.6 

8:20 
17.1 

15:23 
4.7 

20:48 
17.1 

:  I?\  23 

4:16 
4.0 

9:42 
17.2 

16:46 
8.5 

22:18 
17.3 

Ml  23 

5:39 
3.8 

11K)8 
16.9 

18:08 
3.7 

28:35 
17.4 

Ml  23 

8:52 
4.6 

9:21 
16.8 

16:28 
4.7 

21:50 
17.0 

S    24 

1           , 

5:18 
8.8 

10:45 
17.0 

17:48 
8.3 

28:18 
17.4 

Tu  24 

1 

6:38 
3.3 

12:05 
17.3 

19K)4 
3.3 

•  •         • 

•  •        • 

Tu'24 

4:54 
4.2 

10:22 
17.0 

17:24 
4.2 

22:50 
17.4 

8    8|25 

A           1 

6:20 
8.3 

11:46 
17.1 

18:47 
8.1 

•  »        ■ 

•  •        • 

iW  25 

1 

0:28 
17.9 

7:28 
2.7 

12:&t 
17.8 

19:53 
2.9 

W  25 

5:52 
3.6 

11:28 
17.5 

18:20 
3.7 

23:46 
18.0 

M    26 

0:14 
17.6 

7:16 
2.9 

12:40 
17.4 

19:40 
2.9 

Th  26 

1 

1:18 
18.5 

8:16 
2.3 

18:41 

18.4 

20:85 
2.6 

Th  26 

6:48 
2.9 

12:10 
18.1 

19:12 
3.0 

•  •         * 

•  «         * 

!      Tu  27 

1:05 
18.0 

S:02 
2.6 

13:30 
17.7 

20:28 
2.7 

•    F|27 

1 

1:66 
19.0 

8:55 
2.0 

14:18 
19.0 

21:09 
2.6 

F   27 

0:38 
18.6 

7:36 
2.2 

13K)1 
18.8 

20K)0 
2.5 

#   W  28 

1:50 
18.4 

8:49 
2.4 

14:12 
18.1 

21:a'i 

2.H 

E 

s 

28 

2:30 
19.6 

9:30 
1.9 

14:50 
19.4 

21:41 
2.5 

E 

S  [28 

1 

1:20 
19.4 

8r20 
L7 

13:45 
19.5 

20:38 
2.2 

i      Thi29 

2:25 

18.7 

9:25 
2.3 

14:46 
18.5 

21:38 
2.9 

' 

• 

S   29 

1 

2K)0 
20.0 

9:00 
1.5 

14:21 
20.1 

21:14 
L9 

'     1  F   30 

2:58 
19.1 

9:58 
2.4 

15:17 
18.9 

22:10 
3.1 

I 

1 

M  '  30 

2:36 
20.5 

9:84 
L5 

14:56 
20.6 

21:50 
L9 

i  S    31 

1 

3:28 
19.6 

10:30 
2.5 

15:49 
19.3 

22:40 
3.2 

1 
1 

Tu  31 

1 

3:12 
20.9 

10:11 
1.4 

15:34 
20.8 

22:30 
L9 

1        The  tid 
a  eompnris 
The  tn 
greater  are 
heights,  in 
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Time  and  Height  of  High  and 
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19.0 

1:0ft 
19.8 
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19.6 
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8.5 

1:26 
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2:12 
4.5 

8:05 
4.5 

4:02 
4.3 
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3.7 

5:59 
3.1 

6:54 
2.3 
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19.6 

1:28 
20.3 
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20.8 

2:51 
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1.6 

11:33 
2.1 

12:16 
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19.5 
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18.8 
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18:1 
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0.3 
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19.0 
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17.9 
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17.3 
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17.4 
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18.5 
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19.9 
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5.0 

15:86 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  dar: 
a  comparison  of  consecutive  heights  will  indicate  whjether  it  is  high  or  low  water. 

The  time  used  is  Greenwich  Mean  dvil;  0<>  is  midnight,  12^  is  noon;  all  hours  lew  than  12  are  in  the  forenoon  (a.  m.).  all 
greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:42  is  3:42  p.  m.  The 
heights,  in  feet  and  tenths,  are  reckoned  from  the  level  of  Ordinary  Low  Water  Spring  Tides,  which  is  the  datum  of  soondixi^ 
on  the  Admiralty  Charts  for  this  region,  and  which  is  10.4  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #  new  moon;  }),  1st  quar.;  Oi  ^ull  moon;  C  Sd  quar.;  £,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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APRIL. 

MAY. 

JUNE. 

• 

i 

Day  of— 

Time  and  Height  of  High  and 
LowVrater. 

• 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

W. 

Mo. 

W. 
F 

Mo. 

1 

W. 

Mo. 

W 

1 

1K>1 
21.2 

7:47 
.1.4 

18:20 
21.0 

20:06 
1.7 

N 
P 

1.-25 
21.0 

8:16 
L6 

18:48 
20.6 

20:88 
L9 

M 

1 

2:46 
19.8 

9:46 
2.8 

15:10 
18.9 

22:14 
2.3 

Th 

2 

1:42 
21.0 

8:26 
1.7 

14:01 
20.6 

20:46 
2.2 

S 

2 

2:10 
20.2 

9K)1 
2.2 

14:32 
19.7 

21:27 
2.4 

D 

Tu 

2 

8:40 
18.2 

10:40 
2.9 

16:08 
17.8 

28.10 
2.$ 

N 

F 

3 

2:26 
20.8 

9:11 
2.4 

14:47 
19.6 

21:82 
2.7 

8 

3 

3K» 
19.1 

9:62 
2.9 

15:25 
18.6 

22:20 
3.0 

E 

W 

3 

4:42 
17.0 

11:88 
3.5 

17:15 
16.7 

«          •         « 

S 

4 

8:16 
19.2 

10:00 
8.1 

16:40 
18.8 

22:26 
8.4 

D 

M 

4 

8:66 
17.8 

10:60 
8.6 

16:25 
17.2 

23:22 
3.5 

Th 

4 

0:10 
3.2 

6-.55 
16.1 

12:42 
3.8 

18:» 
16.1 

1 

s 

5 

4:11 
17.7 

10:66 
8.8 

16:43 
16.9 

28:29 
4.0 

Tu 

5 

16.5 

11:66 
4.1 

17:40 
16.1 

•        •        • 
■        •        • 

F 

6 

1:20 
3.3 

7:15 
15.8 

13:57 
3.7 

19:« 
16l2 

M 

6 

6:20 
16.8 

12:10 
4.4 

18:00 
16.7 

■        ■        • 
•        •        • 

W 

6 

0:82 
3.8 

6:25 
15.7 

13:12 
4.1 

19K)5 
15,8 

8 

6 

2:31 
8.0 

8:29 
16.2 

15:07 
8.2 

20:54 
16.7 

Tu 

7 

0:46 
4.8 

6:47 
16.6 

18:31 
4.4 

19:80 
15.6 

E 

Th 

7 

1:61 
3.5 

7:60 
16.9 

14:31 
3.5 

20:22 
16.4 

8 

7 

8:37 
2.6 

9:27 
16.8 

16:10 
2.5 

21:60 

17-2 

W 
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2:12 
8.9 

8:12 
16.0 

14:67 
8.6 

20:49 
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F 
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3:06 
2.7 
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16.8 
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17.4 

M 
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17.2 

17:07 
L8 
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9 
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2.8 
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16:06 
2.8 

21:48 
17.7 

S 

9 

4:09 
1.7 

9:54 
17.6 

16:89 
L7 

22:15 
18.0 

Tu 

9 

5:80 
L5 

10:65 
17.4 

17:56 
1.5 

23:12 

17.  p 

K 

F 

10 

4:84 
1.4 

10:16 
18.0 

17:02 
1.1 

22:36 
18.6 

8 

10 

6.-02 
1.0 

10:88 
38.0 

17:80 
LO 

22:56 
18.4 

9 

W 

10 

6:16 
L5 

11:30 
17.5 

lg:88 
L7 

23:44 

17.6 

S 

11 

5:26 
0.6 

10:69 
18.7 

17:62 
0.4 

28:16 
19.1 

o 

M 

11 

6:51 
0.7 

11:16 
18.2 

18:15 
0.9 

23:32 
18.5 

Th 

11 

6:66 
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17.6 
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2.3 
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12 
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11:85 
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•  ■        ■ 

•  ■        • 
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2.6 

12:26 
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19.1 
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0.8 

•  •        • 

•  •        • 
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18.6 

7:18 
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12:18 
18.8 
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2.0 
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S 
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17.9 
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3.5 

12:56 
18.1 
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14 

0:24 
19.8 
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0.9 

12:88 
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19:49 
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8 
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14 
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2.4 
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18.3 
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2.9 

8 

14 
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4.1 
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a9 

W 

16 

0:66 
19.2 

8:04 
1.9 

13:09 
18.9 

20:19 
2.5 
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16 
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8:12 
8.8 
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18.3 
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8.7 
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18.4 
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4.3 

18.5 
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3.9 
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16 

1:26 
18.9 
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13:40 
18.7 
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8.8 
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18.8 
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14:48 

18.6 
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8.7 
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4.0 
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17 
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4.6 
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18.0 
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4.3 
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A 
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4.8 

c 
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4.6 
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24 
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8.9 
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17.6 

8 

24 
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2.9 
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17.8 
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3.0 
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18.6 

N 

W 

24 
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2.0 

10:20 
19.3 

16:68 
L9 
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8:60 
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9:43 
18.0 
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2.8 
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18.8 

M 

26 
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19.0 
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26 
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20.1 
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L3 

23:90 
30.4, 

8 

26 

4:41 
2.0 

10:26 
19.1 
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2.0 

22:46 
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• 
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4:65 
L6 

10:41 
19.9 
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L5 
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P 
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26 

6:20 
LO 
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20.6 
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0.8 

• 
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27 
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1.8 

11:06 
20.1 

17:48 
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6:45 
LI 

11:24 
20.6 
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28 
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11:44 
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1.2 
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P 
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28 
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12:06 
20.9 

18:67 
LO 
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28 
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0.8 

13:20 
20.7 
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0.€ 

W 

29 
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21.1 
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1.0 

12.-23 
21.0 

19:10 
1.2 

F 

29 
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21.0 

7:20 
LO 

12:49 
20.9 

19:42 
LI 

M 

29 

1:44 
20.2 

8:46 
1.1 

14:06 
20.2 
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0.* 

Th 

30 

0:42 
21.2 
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1.2 

13:06 
21.0 

19:50 
1.5 

S 

8 

30 
31 

1:10 
20.8 

1:56 
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8:07 
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8:55 
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19.9 

20:82 
L4 

21:22 
L8 
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L4 
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les  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutiye  heights  will  indicate  whe 
ne  used  is  Greenwich  Mean  CiTil;  O^^  ismi 
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,  8,  moon  farthest  north  or  south  of  the  equi 
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eqiwloriN 
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DOVER,  ENOLAND,  !«». 


OCTOBER. 


NOVEMBER. 


DECEMBER. 


a  Day  of— 
S  '  W.  Ma 


o 


N 


A 


Th 

F 

S 

s 

M 

Tu 

W 

Th 

F 

8 

M 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


Time  aDd  Hci^af  Hiirb«ad 
Low  water. 


Tu  13 
W   14 


Th 
F 

S 

M 


15 
16 
17 
18 
19 


Tu  20 

WJ21 

Th  22 

F    23 


S 

s 

M 


24 
25 
26 


Tu  2'i 


VV 

Th 
F 

S 


28 
29 
30 
31 


040 
5.5 

1:55 
5.4 

8:09 
4.7 

4  06 
3  H 

4-52 
2.9 

5.31 
2.4 

6:05 
2.0 

6:34 
1.9 

0-24 
20.5 

1:00 
20.8 

1:40 
20.6 

2:21 
20.0 

310 
19:0 

4.09 
17.7 

5:18 
16.4 

0:44 
4.4 

2:08 
4.1 

3:26 
3.0 

4:30 

1.8 

5:22 
0.8 

6:10 
0.3 

6:53 
0.5 

0:25 
19.3 

0:58 
19.1 

1:30 
18.8 

2:a5 
18.3 

2:45 
17.7 

3:80 
16.8 

4:26 
15.9 

5:31 
15.2 

0:51 
5.4 


6;>5 
14.4 

7  46 
14.6 

8:52 
15.6 

9.40 
16.8 

10:21 
17.9 

10:58 
19.0 

11:31 
19.9 

12:06 
20.5 

7:06 
1.9 

7:42 
1.9 

8:20 
2.2 

9:05 
2.7 

9:55 
8.2 

10:55 
3.7 

12:05 
4.2 

6:43 
15.7 

8:06 
16.2 

9:15 
17.4 

10:10 
18.5 

10:53 
19.2 

11:34 
19.5 

12:08 
19.6 

7:31 
1.0 

8.-05 
1.9 

8:40 
2.7 

9:12 
3.6 

9:50 
4.2 

10:30 
4.7 

11:20 
5.0 

12:20 
5.1 

6:4H 
15.1 


13:14 
5.4 

14.30 
5.0 

15:35 
4.1 

1^:30 
3.1 

17:11 
2.3 

17:49 
1.8 

18:20 
1.6 

18:58 
1.6 

12:42 
20.9 

13:20 
20.9 

14:02 
20.5 

14:49 
19.6 

15:40 
18.3 

16:43 
17.0 

18:00 
16.0 

13:25 
4.1 

14:47 
8.3 

15:56 
2.1 

16:55 
1.0 

17:45 
0.3 

18:30 
0.1 

19:10 
0.5 

12:40 
19.5 

13:13 
19.1 

13:49 
18.8 

14:26 
18.1 

15:09 
17.4 

16:00 
16.4 

17:00 
15.5 

18:13 
15.0 

13:24 
4.8 


19.-08 
14.5 

20:24 
15.1 

21:20 
16.1 

22:04 
17.2 

22:41 
18.3 

23:15 
19.2 

'23:50 
20.0 


19r27 
1.7 

20.-06 
1.9 

20:48 
2.4 

21:80 
2.9 

22:25 
3.6 

28:27 
4.2 


19:28 

15.8 

20:44 
16.7 

21:45 
17.8 

22:32 

18.7 

28:14 
19.2 

23:50 
19.4 


19:48 
1.4 

20:25 
2.2 

20:56 
3.2 

21:30 
4.0 

22K)8 
4.7 

22:53 
5.1 

23:50 
5.4 


19:29 
15.2 


O 


N 


Day of— 


E 


S 


w. 

M 
Tu 
W 
Th 
F 
S 

M 

Tu 
W 

Th 
F 

S 

s 

M 
Tu 
W 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 


Time  and  Heisht  of  High  and 
Low  Water. 


a 

8 


Th  19 


F 

S 

M 


20 
21 
22 
23 


Tui24 
W  25 

Th  26 


F 

S 

M 


27 
28 
29 
30 


1:58 
5.0 

3:00 
4.2 

8:56 
3.4 

4:45 
2.6 

5:27 
2.0 

6:10 
1.7 

O.-Ol 
20.7 

0:42 
20.9 

1:23 
20.7 

2:06 
20.1 

2:58 
19.2 

3:54 
18.0 

5:00 
16.8 

0:27 
4.1 

1:45 
8.9 

SKX) 
8.2 

4.-05 
2.3 

5K)1 
1.4 

5:51 
LO 

6:87 
1.0 

0:06 
18.4 

0:35 
18.3 

1:06 
18.3 

1:40 
18.2 

2:17 
18.0 

3:00 
17.6 

3:50 
17.0 

4:46 
16.4 

5:62 
16.1 

0:67 
4.5 


8:00 
15.7 

8:58 
16.9 

9:45 
18.1 

10:28 
19.1 

11.-06 
20.0 

11:44 
■20.6 

6:48 
1.5 

7:29 
1.7 

8:12 
1.9 

9:00 
2.3 

9:52 

2.8 

10:49 
8.8 

11:54 
8.6 

6:20 
16.0 

7:40 
16.2 

8:50 
17.0 

9:49 
17.9 

10:35 
18.4 

11:15 
18.6 

11:50 
18.6 

7:16 
1.5 

7:51 
2.3 

8:22 
3.1 

8:50 
3.8 

9:20 
4.2 

9:58 
4.3 

10:40 
4.5 

11:31 
4.5 

12:29 
4.3 

7:03 
16.2 


14:80 
4.2 

15:80 
3.4 

16:21 
2.6 

17:10 
1.9 

17:51 
1.5 

18:30 
1.4 

12:24 
20.9 

13:03 
20.9 

18:47 
20.2 

14:33 
19.6 

15:27 
18.5 

16:27 
17.8 

17:40 
16.2 

13.-06 
8.6 

14:22 
8.1 

16:80 
2.4 

16:81 
L6 

17-25 
0.9 

18:18 
0.8 

18:66 
1.0 

12:22 
18.5 

12:50 

18.4 

13:22 
18.3 

14:00 
18.0 

14:40 
17.8 

15:26 
17.2 

16:20 
16.6 

17:20 
16.0 

18:31 
15.8 

13:29 
3.9 


aO:S5 
16.1 

21:26 
17.8 

22K)9 
18.4 

22:49 
19.4 

23.-26 
20.2 


19:10 
1.6 

19:61 
L8 

20:86 
2.2 

21:26 
2.7 

22:19 
3.3 

28:19 
8.8 


19M 
16.9 

20:20 
16.4 

21:22 
17.3 

22:16 
17.9 

22:57 
18.8 

23:84 
18.4 


19:34 
1.8 

20:07 
2.7 

20:35 
3.6 

21:06 
4.2 

21:87 
4.5 

22:16 

4.8 

'23:02 

4.8 

23:56 

4.8 


19:40 
16.2 


o 

N 


E 


S 


£ 


Day  of— 


W.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

H 

M 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 


Tu  15 
Wil6 


Th 
F 

S 

s 

M 


17 
18 
19 
20 
21 


Tu  22 
W  23 


Th  24 

F    25 

1 

S 

2« 

S   27 

M   28 

Tu  29 

W   30 

1 

Th 

31 

1:56 
4.2 

8:02 
8.5 

4:00 
2.8 

4:58 
2.1 

6:46 
1.6 

6:84 
1.8 

0:28 
20.8 

1:10 
20.7 

1:55 
20.3 

2:45 
19.6 

3:39 
18.6 

4:40 
17.6 

0K)5 
8.6 

1:14 
3.8 

2:29 
3.6 

8:39 
3.0 

4:40 
2.2 

6:85 
1.7 

6:21 
1.4 

7:03 
1.7 

0:20 
17.7 

0:48 
17.9 

1:18 
18.2 

1:54 
18.5 

2:32 
18.6 

3:18 
18.2 

i:OS 
17.8 

6.-06 
17.2 

OHM 
4.0 

1K)6 
8.9 

2:18 
3.7 


8:10 
16.8 

9:07 
17.8 

9:57 
18.9 

10:41 
19.7 

11.-26 
20.4 

12:07 
20.7 

7:-20 
1.8 

8.-07 
1.4 

8:56 
1.6 

9:46 
2.0 

10:39 
2.4 

11:35 
2.9 

5:49 
16.6 

7:06 
16.2 

8:21 
16.4 

9:21 
17.0 

10:15 
17.4 

10:58 
17.6 

11:34 
17.6 

12:05 
17.7 

7:39 
2.2 

8:06 
8.1 

8:29 
3.7 

8:56 
3.8 

9:26 
3.8 

10H)2 
8.7 

10:49 
8.6 

11:42 
8.6 

6:12 
16.8 

7:22 
16.8 

8:80 
17.4 


14:81 
8.4 

15:88 
2.8 

16:30 
2.1 

17:24 
1.6 

18:10 
1.8 

18:56 
1.3 

12:50 
20.7 

13:84 
20.4 

14:20 
19.9 

15:11 
18.9 

16:09 
17.8 

17:15 
16.7 

12:89 
3.2 

13:51 
3,2 

15K)1 
2.9 

16K)8 
2.3 

17:06 
1.7 

17:57 
L3 

18:42 
1.4 

19.-2D 
2.0 

12:34 
17.8 

13:03 
17.9 

13:35 
18.2 

14:12 
18.8 

14:55 
18.1 

16:42 
17.8 

16:37 
17.3 

17:50 
16.7 

12:40 
3.5 

18:41 
3.5 

14:50 
3.2 


20:41 

17.1 

21:35 

18,2 

19.2 

23:05 
2a  0 

23:46 
20.5 


19:48 
1.4 

20:30 
1.7 

21.-20 

2.1 

22:10 
2.6 

23:05 

3.1 


18:29 
16,0 

19:49 
16.0 

•20:55 
16.5 

21:.^ 
17.0 

22:40 
17.3 

23:l^ 
17.5 

23:.Tt» 
17.6 


19:.Tf2 

'J.?< 

20:16 
3.6 

20:40 
4.1 

21:0b 
4.2 

21:88 
4.2 

22a9 
4.1 

23:10 
4.1 


18:49 
16.  .S 

19-.59 
16.  K 

21 KK 
17.6 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  firet  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  height*  will  indicate  whether  it  is  high  or  low  water.  ' 

The  time  used  is  Greenwich  Mean  Civil;  0>>  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.),  all 
greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:42  is  3:42  p.  m.  The 
heights,  in  feet  and  tenths,  are  reckoned  from  the  level  of  Ordinary  Low  Water  Spring  Tides,  which  is  the  datum  of  soundings 
on  the  Admiralty  Charts  for  this  region,  and  which  is  9.9  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #.  new  moon;  }),  1st  quar.;  O.  '"IJ  mooi^;  (^,  8d  quar.:  E,  moon  on  the 
equat^)r:  N,  S,  mo<jn  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 

FEBRUARY. 

MARCH. 

d 

8 

Day  of— 

Time  and  Heiffht  of  High  and 
Low  Water. 

• 

Day  of— 

Time  and  Hel^tof  High  and 
Low  water. 

• 

1 

Day of— 

Time  and  Helf  ht  of  High  and 
Low  Water. 

W. 

Mo. 

W. 

Mo. 
1 

w.  !mo. 

1 

1 

Th 

1 

1 

0:42 
1.2 

8:20 
6.8 

18:17 
1.0 

20:40 
6.0 

E 

1:49 
1.0 

9Ktt 
7.0 

14:20 
0.6 

21:22 
6.3 

S 

1 

0:57 
0.7 

8K)8 
7.4 

13:24 
0.3 

20^28 
7.0 

F     2 

1:22 
1.2 

8:45 
6.7 

18:56 

e.9 

*2UB6 
5.9 

JiC 

2 

2:27 
1.0 

9*^ 
6.8 

14:56 
0.6 

21:57 
6.1 

M 

2 

1:86 
0.5 

8:42 
7.4 

14:00 
0.3 

21:02 
6.9 

S 

3 

2.-01 
1.8 

9:19 
6.6 

14:32 
0.9 

21:88 
5.7 

Ta 

3 

S«6 

1.1 

IMT 
6.5 

15:35 
0.7 

22:85 

5.8 

28:18 
6.5 

Tu 

S 

2:U 
8.C 

9'M 
7.1 

14:80 
0.4 

21:88 
0.8 

S»     4 

2:87 
1.4 

9:58 
6.3 

15:11 
1.0 

22:14 
5.5 

W 

4 

8:45 
L8 

10:51 
6.0 

16:17 
1.0 

W 

4 

2:52 
0.8 

9:55 

6.7 

15:16 
0.7 

22:14 
6.2 

£ 

M     5 

8:16 
1.5 

10:28 
6.0 

15:15 
1.1 

22:57 
5.3 

}) 

Th 

5 

4:30 
1.6 

11:35 
5.6 

17:06 
L4 

■        •        • 
•        •        ■ 

Th 

5 

8:30 
LO 

10:33 
6.2 

16:57 
LO 

22:57 
5.8 

^;Tu    6 

4X)0 
1.6 

11:12 
5.8 

16:41 
1.2 

28:40 
5.1 

F 

6 

0K)8 
5.1 

5:88 
2.0 

12:80 
5.0 

18:16 
L9 

3) 

F 

6 

4:18 
L4 

11:18 
5.6 

16:42 
L5 

28:42 
5.8 

w;  7 

1 

4:57 
1.9 

12:00 
5.5 

17:48 
1.5 

•  •        * 

•  •        • 

S 

7 

1.-08 
4.7 

6:50 
2.8 

18:88 
4.5 

19:22 
2.1 

N 

S 

7 

5:10 

L8 

12:10 
5.0 

17:45 
2.1 

■  ■        • 

■  •        • 

Th 

8 

0:38 
4.9 

6K)7 
2.1 

18.00 
4.9 

18:92 
1.8 

N 

s 

8 

2:28 
4.7 

8:02 
2.8 

15:18 
4.5 

20:35 
2.1 

s 

8 

0:41 
4.8 

6:80 
2.8 

13.-09 
4.4 

19:00 
2.5 

F 

9 

1:43 
4.7 

•  7:25 
2.2 

14:12 
4.6 

19:58 
1.8 

M 

9 

4:ffr 
5.1 

9:16 
2.0 

16:55 
5.1 

21:43 
L8 

M 

9 

1:57 
4.5 

7:41 
2.4 

14:50 
4.8 

20:12 
2.5; 

S    10 

8:07 
4.9 

8:30 
2.0 

15:45 
4.8 

21K)1 
1.6 

P 

Tu 

10 

5:25 
5.9 

10:27 
L4 

18:00 
6.0 

22:48 
1.4 

P 

Tu 

10 

8:41 
4.9 

8:56 
2.1 

16:47 
5.0 

21:22 
2.2 

N 

1 

11 

4:85 
5.5 

9:85 
1.7 

17:10 
5.4 

22H)6 
1.3 

W 

11 

6:18 
6.9 

11:28 
0.7 

18:48 
6.8 

23:44 
0.9 

W 

11 

5:08 
5.7 

10:09 
L5 

17:47 
5.9 

22:80 
1.6 

M 

12 

5:42 
6.3 

10:48 
1.2 

18:12 
6.2 

23:06 
1.0 

0 

Th 

12 

7:05 
7.6 

12:23 
0.3 

19:28 
7.3 

•        ■        • 

Th 

12 

6K)2 
6.6 

11:12 
0.9 

18:82 
6.7 

28:26 
LO 

P  Tu  13 

6:84 
7.1 

11:46 
0.6 

19:01 
6.9 

•  •         • 

•  •         • 

F 

13 

0:35 
0.6 

7:48 
8.0 

13:12 
0.0 

20K)6 
7.5 

2 

F 

13 

6:48 
7.4 

12H)0 
0.4 

19:10 
7.2 

•        ft        • 

.    .    .  , 

W  14 

■       1 

0:02 
0.7 

7:18 
7.8 

12:40 
0.2 

19:45 
7.3 

£ 

S 

14 

1:18 
0.5 

8:22 
8.1 

13:51 
0.0 

20:41 
7.5 

S 

14 

0:16 
0.6 

7:26 
7.8 

12:42 
0.1 

19:46 
7.5 

Th!l5 

1 

0:54 
0.6 

8:00 
8.1 

13:80 
0.0 

20:24 
7.5 

S 

15 

1:56 
0.6 

8:57 
7.9 

14:27 
0.3 

21:17 
7.1 

s 

15 

0:52 
0.4 

8K)0 
7.9 

18:16 
0.1 

20:17 
7.5 

F  1 

16 

1:37 
0.6 

8:11 
8.1 

14:18 
0.1 

21:08 
7.2 

M 

16 

2:31 
0.8 

9:80 
7.5 

14:58 
0.6 

21:48 
6.7 

M 

16 

1:27 
0.5 

8:34 
7.7 

18:50 
0.3 

20:48 
7.3 

E     S 

17 

2:18 
0.8 

9:18 

7.8 

14:5S 
0.8 

21:40 
6.9 

Tu 

17 

3:05 
LI 

10:03 
6.8 

15:30 
LO 

22:22 
6.2 

Tu 

17 

2:04 
0.7 

9:07 
7.2 

14:20 
0.7 

21:20 
6.8 

1                 , 

18 

2:57 
1.1 

9:55 
7.4 

15:82 
0.6 

22:15 
6.4 

W 

18 

3:40 
L4 

10:39 
6.1 

16H)3 
L3 

22:58 
5.7 

W 

18 

2:32 
0.9 

9:38 
6.7 

14:48 
1.0 

21:52 
6.4 

M   19 

8:84 
1.5 

10:80 
6.7 

16:08 
1.0 

22:53 
5.9 

d 

Th 

19 

4:16 
1.8 

li:15 
5.5 

16:40 
L7 

23:36 
5.2 

Th 

19 

8:04 
L2 

10K)8 
6.0 

15:20 
L4 

22:25 
5.8 

c 

Tu  20 

4:14 
1.8 

11:09 
6.1 

16:47 
1.4 

28:82 
5.4 

F 

20 

4:58 
2.1 

12:00 
4.8 

17:28 
2.1 

■         •         ■ 
•         •         • 

S 

F;20 

8:39 
L6 

10:44 
5.4 

16:50 
L7 

28:00 
6.3 

w :  21 

5:00 
2.1 

11:50 
5.4 

17-.30 
1.8 

•  •        • 

•  •        • 

S 

S    21 

0:26 
4.7 

5:57 
2.5 

12:50 
4.3 

18.-25 
2.4 

C 

S 

21 

4:14 
L8 

11:28 

4.8 

16:24 
2.0 

28:47 
4.8 

Th  22 

0:17 
6.0 

6:48 
2.4 

12:36 
4.8 

18:20 
2.2 

A 

8.22 

1:22 
4.3 

7:08 
2.8 

13:57 
3.8 

19:28 
2.6 

A 

S    22 

5K)5 
2.2 

12K)0 
4.2 

1754 
2.4 

•  k       ■ 

•  fl       • 

iF    23 

1:10 
4.6 

6:42 
•2.7 

13:34 
4.3 

19:11 
2.3 

M 

23 

2:45 
4.3 

8K)8 
2.7 

15:38 
8.9 

20:33 
2.5 

M 

23 

0:38 
4.4 

6:18 
2.7 

13:10 
8.9 

18:44 
2.7 

1 

S 

24 

2:15 
4.4 

7:46 
2.7 

14:50 
4.1 

20:12 
2.3 

Tu  24 

4:23 
4,7 

9:18 
2.8 

17:12 
4.6 

21:37 
2.2 

Tu 

24 

1:62 
4.1 

7:21 
2.8 

14:44 
8.8 

20:00 
2.7 

BIS25 

3:44 
4.6 

8:45 
2.6 

16:29 
4.3 

21:09 
2.2 

W '  25 

5:32 
5.5 

10:18 
L8 

18KM 
5.3 

22:35 
L7 

W  25 

1 

8:83 
4.4 

8:42 
2.8 

16:88 
4.5 

21  :a') 
2.3 

M 

26 

5:03 
6.1 

9:46 
2.2 

17:89 

4.8 

22m 
2.0 

Th 

26 

6:18 
6.3 

11:12 
1.3 

18:43 
6.0 

23:28 
L3 

Th'26 

4:56 
5.1 

9:46 
L8 

17:85 
5.8 

22K)7 
L7 

Tu'27 

5:69 

5.8 

10:42 
1.7 

18:25 
5.4 

22:55 
l.G 

• 

F 

27 

6:58 
6.9 

12:00 
0.8 

19:22 
6.6 

■         •         • 
•         •         • 

F    27 

5:60 
6.0 

10:42 
L2 

18:18 
6.2 

23:04 
L2 

•  W 

1 

28 

6:42 
6.4 

11:84 
1.8 

19:05 
6.9 

23:47 
1.3 

E 

S 

28 

0:14 
0.9 

7:34 
7.3 

12:42 
0.4 

19:54 
6.9 

E 

S 

28 

6:32 
6.8 

11:32 
0.5 

18:57 
6.8 

23:62 
0.7 

Th 

29 

7:19 
6.8 

12:21 
0.9 

19:40 
6.3 

•         •         • 

■         •         • 

• 

S  l29 

7:12 
7.3 

12:18 
0.2 

19:84 
7.3 

•  •         • 

•  ■         • 

!Fi30 

1 

0:30 
1.2 

7:52 
7.0 

13:02 
0.7 

20:14 
0.4 

M 

30 

0:34 
0.3 

7:48 
7.5 

13:00 
0.0 

20K)6 
7.4 

S 

31 

1:10 
1.1 

8:27 
7.1 

13:42 
0.6 

20:47 
6.4 

Tu  31 

1 

1 

1:17 
0.2 

8:25 
7.5 

13:38 
0.1 

20:43 
7.3 

The  tic 

lea  are  placed  in  the  order  of  occurrence,  wj 

th  their  times  on 

the  first  line  a 

nd 

heights  c 

)n  the  second  line  of  each  day; 

scomparif 

ion  of  consecutive  heights  will  indicate  whe 

ther  it  Is 

high  or 

low  water. 

The  ti 

me  used  is  Greenwich  Mean  Civil;  0»«  Is  mi< 

Inight,  12i>  is  noon:  all  hours  less  than  12  a 

ire  in  the  forenoon  (a.  m.),  all    | 

'  greater  are 

in  the  afternoon  (p.  m. 

)  and  when  diminis 

hedbyl2 

give  the  times  after  noon;  for  inst 

ance,  15:42  is 8:42  (p.  m.). 

The 

heights,  In 

feet  and  tenths, 

arerec 

koned  from  the  lev 

el  of  Ordinary  Low  Water  Spring  Tides,  wh 

lich  is  the 

datum 

of  SOUI 

idings 

CD  the  Ad] 

nlralty  Charts  for  this  region,  and  which  is 

3.4  feet  below  mean  sea 

level. 

,       Symbo 

is  and  abbreviations  relating  to  the  moon: 

#,  new  ] 

moon;  J>,  1st  quar.;  Of  f^W  moon 

,  (C,  3d  quar.;  £, 

moon  on  the   | 

equator;  K 

I,  S,  moon 

farthest  north 

I  or  south  of  the  equ 

ator;  A,  P,  moon 

in  apogee  or  perigee. 

800 
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APRIL. 

MAY. 

JUNE. 

t  of  High  and 
ater. 

• 

i 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

• 

1 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

• 

Day  of— 

Time  and  Heigh 
Low  W 

W.Mo. 

W. 
F 

Mo. 
1 

W. 
M 

Mo. 
1 

W 

1 

VM 

9:00 

14:18 

21:20 

N 

2:24 

9:25 

14:42 

21:44 

3:54 

10:42 

16.-08 

)»:tlO 

0.3 

7.3 

0.4 

7.0 

P 

0.4 

6.8 

0.9 

6.9 

LO 

6.0 

L8 

6.3 

Th 

2 

2.34 

9:38 

14:55 

21:58 

s 

2 

3:07 

lOKW 

16:21 

22:25 

D 

Tu 

2 

4:45 

11:28 

16:» 

23:47 

0.5 

6.8 

0.8 

6.6 

0.8 

6.8 

L4 

6.4 

L4 

5.6 

2.2 

5.8 

N 

F 

3 

3:15 

10:18 

15:37 

22:88 

s 

3 

8:55 

10:50 

16:10 

28:10 

E 

W 

3 

6:41 

12:19 

17:54 

. 

0.9 

6.2 

1.3 

6.0 

1.1 

5.7 

L9 

5.9 

L7 

5.1 

2.5 

«     •     • 

S 

4 

4:00 

10:58 

1632 

23:23 

D 

M 

4 

4:48 

11:40 

17:08 

•        •         • 

Th 

4 

0:40 

6:48 

1331 

18A7 

1.3 

5.6 

1.8 

5.5 

L6 

5.1 

2.4 

«         ■         • 

5.3 

L9 

4.8 

2.7 

$ 

s 

5 

4:55 

11:54 

17:22 

•         •         « 

Tu 

5 

0K)2 

5:55 

12:40 

18:15 

F 

5 

1:42 

7:44 

14U» 

19:58 

1.7 

5.0 

2.3 

•         •         • 

5.8 

2.0 

4.7 

2.7 

4.9 

2.0 

4.7 

2.5 

M 

6 

0:20 

6:05 

12:58 

18:35 

W 

6 

1:0b 

7H)8 

13:57 

1938 

s 

6 

8:00 

8:37 

15:56 

20-Ai 

5.0 

2.2 

4.5 

2.7 

5.0 

2.2 

4.6 

2.7 

4.8 

2.0 

5.0 

2.3  ! 

Tu 

7 

1:80 

7:26 

14:28 

19:52 

E 

Th 

7 

2:24 

8:18 

15:30 

20:87 

s 

7 

4:21 

935 

17:02 

21:51 

4.6 

2.4 

4.3 

2.7 

4.8 

2.1 

4.8 

2.5 

6.0 

L8 

5.5 

2.0. 

W 

8 

8K)7 

8:43 

16:19 

21K» 

F 

8 

8:51 

9:17 

16:46 

21:36 

M 

8 

637 

10:18 

17:52 

22:41 

4.8 

2.1 

4.9 

2.3 

5.2 

1.7 

5.5 

2.1 

6.4 

L6 

6.0 

1.6 

Th 

9 

4:35 

9:52 

17:21 

22:08 

s 

9 

5K)0 

10:07 

17:88 

22:26 

Tu 

9 

6:16- 

10:57 

18:85 

25:27 

5.4 

1.7 

5.8 

1.8 

6.7 

L4 

6.1 

L6 

6.8 

L4 

6.5 

LS 

£ 

F 

10 

5.34 

10:45 

18:06 

23H)0 

s 

10 

5:51 

10:48 

18:16 

28:12 

§ 

W 

10 

6:57 

11:38 

19:U 

•        •         • 

6.2 

1.1 

6.5 

1.3 

6.2 

1.1 

6.6 

1.2 

6.0 

L3 

6.7 

•        •         • 

s 

11 

6:20 

11.82 

18:45 

23:45 

o 

M 

11 

6:85 

11:29 

18:82 

28:58 

Th 

11 

0:08 

7-.82 

12:18 

19:47 

6.9 

0.7 

7.0 

0.9 

6.5 

0.9 

6.9 

0.9 

LI 

6.2 

L8 

6.8 

o 

s 

12 

7:02 

12K)8 

19:18 

•        •        ■ 

Tu 

12 

7:11 

12K)7 

19:16 

•        •        ■ 

F 

12 

0:47 

8.-05 

12:54 

20:19 

7.3 

0.5 

7.3 

■        •        • 

6.7 

0.8 

7.1 

•        •        • 

LO 

6.1 

L8 

6.7 

M 

13 

0:26 

7-.»4 

12:45 

19:51 

W 

13 

0:82 

7:47 

12:42 

19:59 

A 

8 

13 

1:25 

8:37 

1838 

20:58' 

0.6 

7.4 

0.5 

7.4 

0.7 

6.7 

0.9 

7.0 

i 

LI 

6.9 

L4 

6.6 

Tu 

14 

1:00 

8:10 

13:17 

20:22 

s 

Th 

14 

1106 

8:18 

18:17 

20:82 

!  S 

14 

2:02 

9:10 

14:08 

2135 

0.6 

7.3 

0.6 

7.2 

0.8 

6.4 

1.1 

6.8 

L2 

6.6 

L5 

6.8 

W 

15 

1:82 

8:40 

13:46 

20:54 

F 

15 

1:41 

8:52 

13:47 

21:05 

M 

15 

2:37 

9:44 

14:40 

21:59 

0.7 

6.8 

0.9 

6.8 

LO 

6.0 

1.3 

6.4 

1 

L2 

5.4 

L5 

5.9 

Th 

16 

2:05 

9:12 

14:18 

21:26 

A 

R 

16 

2:14 

9:28 

14:28 

21:48 

Tu 

16 

8:12 

10:18 

15:18 

22^^ 

0.9 

6.3 

1.2 

6.4 

1.2 

5.6 

1.4 

6.1 

LI 

6.2 

L6 

5.8. 

S 

F 

17 

2:38 

9:46 

14:45 

22:00 

s 

17 

2:58 

10:08 

14:56 

22:17 

W 

17 

8:68 

11KI2 

16:54 

23:17 

1.2 

5.8 

1.4 

6.0 

1.8 

5.2 

1.6 

6.7 

L2 

6.0 

L8 

5c.S 

s 

18 

3:09 

10:20 

15:13 

22:35 

M 

18 

8:80 

10:40 

15:24 

22:67 

jTh 

18 

4:48 

11:48 

16:55 

•         •         > 

1.8 

5.3 

1.7 

5.5 

1.4 

4.9 

1.9 

5.8 

E 

1.4 

4.8 

2.1 

■         •         « 

A 

s 

19 

8:48 

IIKW 

15:30 

23:18 

c 

Tu 

19 

4:10 

11:26 

16:05 

23:48 

F 

19 

0K)7 

6:48 

12:4;; 

18:U 

c 

1.6 

4.8 

2.0 

5.0 

1.6 

4.7 

2.1 

5.0 

6.2 

L6 

4.7 

2.2 

M 

20 

4:24 

11:44 

15:48 

■        ■        * 

W 

20 

5:12 

12:17 

17:27 

•        •        • 

s 

20 

1K)4 

6:5^ 

18:.xf 

1935 

1.9 

4.4 

2.3 

•        •        • 

1.9 

4.4 

2.4 

•        •        • 

4.9 

L8 

4.7 

2.3. 

Tu 

21 

0:06 

5:38 

12:43 

16:20 

E 

Th 

21 

0:88 

6:28 

13:20 

18:54 

s 

21 

2:17 

8HS 

15:12 

20:33 

4.5 

2.3 

4.1 

2.8 

4.8 

2.1 

4.3 

2.6 

4.7 

L6 

4.9 

2.0 

W 

22 

1:12 

7:02 

13:57 

18:28 

F 

22 

1:47 

7:86 

14:38 

20K>4 

M 

22 

8:42 

9K>4 

16:»r 

21:38 

4.4 

2.4 

4.0 

2.7 

4.6 

L9 

4.5 

2.3 

4.9 

L4 

5.S 

1.6 

Th  23 

2:32 

8:10 

15:32 

20:38 

s 

23 

z:m 

8:42 

16:05 

21:10 

Tu 

23 

5:06 

lOKXZ 

17:42 

22:40 

4.4 

2.2 

4.4 

2.4 

4.7 

1.6 

5.1 

1.9 

6.4 

LI 

6.3 

L5 

£ 

F    24 

4:02 

9:14 

16:50 

21:40 

s 

24 

4:80 

9:41 

17:13 

22:10 

N 

W 

24 

6;06 

11:05 

18219 

23H0 

4.8 

1.7 

5.3 

1.8 

5.2 

1.1 

5.9 

L3 

6.2 

0.8 

7.0 

0.9 

S    25 

5:10 

10:11 

17:48 

22:36 

M 

25 

5:35 

10:87 

18:06 

23:07 

• 

Th 

25 

6:58 

11:58 

19rAl 

•         •         « 

5.7 

1.1 

6.1 

1.1 

6.0 

0.7 

6.7 

0.8 

6.8 

0.6 

7.6 

■         «         • 

S    2A 

6:01 

11:03 

18.'28 

23.-28 

• 

Tn 

26 

657 

11:80 

18:56 

23:57 

P 

F 

26 

0:86 

7:44 

12UMI 

20HB 

6.5 

0.5 

6.8 

0.6 

6.6 

0.4 

7.3 

0.3 

0.2 

7.2 

0.5 

8.0 

• 

M 

27 

6:46 

11:62 

19:09 

■        •         • 

W 

27 

7:15 

12:18 

19:35 

•        ■        « 

S 

27 

1:27 

837 

13:]M$ 

20:43 

7.1 

0.2 

7.4 

•        •         ■ 

7.0 

0.3 

7.7 

•        •        « 

0.0 

7.8 

0.6 

8.0 

Tu 

28 

0:16 

7:27 

12:38 

19:47 

N 

Th 

28 

0:48 

7:57 

18K)7 

20:17 

s 

28 

2:12 

9:12 

Ucci 

21 3S 

0.2 

7.4 

0.1 

7.6 

P 

0.1 

7.3 

0.3 

7.8 

0.1 

7.2 

0.8 

7.8 

W 

29 

1:02 

8:10 

18:20 

20:27 

F 

29 

1:37 

8:38 

18:51 

20:56 

M 

29 

2:58 

9:53 

15m> 

22:02 

0.1 

7.5 

0.2 

7.6 

0.1 

7.3 

0.6 

7.7 

"0.3 

6.9 

L2 

7.4 

Th 

30 

1:42 

8:46 

14:04 

21K)4 

s 

30 

2:21 

9:18 

14:88 

21:37 

Tu 

30 

3:42 

1036 

15:47 

22:41 

0.2 

.  7.3 

0.5 

7.4 

s 

31 

0.8 

3.-06 
0.6 

6.9 

10:00 
6.5 

1.0 

15:20 
1.4 

7.4 

•  22:17 
6.9 

0.7 

6.4 

L5 

6.8 

The  tW 

les  are  placed  in  the  order  of  occurrence,  wi 

th  their  times  on  the  first  line  and  heights  < 

>n  the  second  line  of  each  day; 

acomparist 

on  of  consecutive 

heights  will  indicate  whet 

bher  it  is  1 

ligh  or 

low  water. 

\ 

TheHi 

ne  used  is  Greenwich  Mean  Civil;  0>>  is  mid 

night,  12>>  is  noon 

i;  all  hours  less  than  12  ai 

re  in  the  forenoon  (a.m.),  all  | 

greater  arc 

i  in  the  afternoon  (p.  m. 

)  and  when  diminlf 

ihed  by  12  give  the  times  after  noon;  for  in 

stance,  16:42  is  3:42  p.  m 

.    The 

heights,  in 

feet  and  tenths, 

are  rec 

ikoned  from  the  le^ 

'el  of  Ordinary  Low  Water  Spring  Tides,  wl 

lich  is  the  datum  of  SKUindings  | 

on  the  Adi 

niralty  Charts  for  this  region,  and  which  is 

8.4  feet  below  mean  sea  ] 

evel. 

Symbo' 

Is  and  abbreviations  relating  to  the  moon 

#,  new  moon; 

J),  1st  quar.;  Oi  full  moon- 

,  (t,  8d  quar.;  K. 

moon  4 

on  the 

equator;  K 

,  S,  moon 

farthest  north 

or  south  of  the  equ 

ator;  A,  P,  moon 

in  apogee  or  perigee. 

-J, 
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JULY. 

AUGUST. 

SEPTEMBER. 

;E 

3) 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

Day  of— 
W   Mo. 

S  '    1 

Time  and  Height  of  High  and 
Low  Water. 

• 

1 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

W 

W 

Mo. 

1 

W 

Mo. 

4:19 
1.0 

11:00 
5.9 

16:27 
L9 

28:17 
6.2 

6:09 
1.6 

11:58 
5.8 

17:26 
2.2 

•  ■         ■ 

•  ■         ■ 

Tu,    1 

0:28 
4.4 

5:58 
2.5 

12:68 
4.4 

18:40 
2.8 

Th 

2 

5:06 
1.4 

11:45 
5.5 

17:16 
2.2 

•  •         • 

•  •        • 

S 

2 

0:18 
6.1 

5:57 
2.1 

12:44 
4.8 

18:20 
2.6 

W 

2 

1:30 
3.9 

7Kte 
2.8 

14:10 
4.2 

19:44 
2.9 

F 

3 

0:08 
6.6 

5:57 
1.7 

12:8S 
5.0 

18:11 
2.5 

M 

3 

1:09 
4.6 

6:51 
2.4 

13:45 
4.5 

19:28 

2.8 

A  Th    3 

Z:00 
8.8 

8:10 
2.8 

15:52 
4.5 

20:50 
2.6 

'       S 

4 

0:54 
5.0 

6:48 
2.0 

13:82 

4.8 

19:08 
2.6 

S 

Tu 

4 

2:18 
4.0 

7:49 
2.5 

15K)8 
4.6 

20:23 
2.6 

Fl   4 

4:52 
4.4 

9:14 
2.4 

17:11 
5.1 

21:53 
2.0 

S 

5 

1:56 
4.6 

7:42 
2.2 

14:44 
4.7 

20:05 
2.5 

W     6 

3:58 
4.1 

8:45 
2.4 

16:38 
4.9 

21:23 
2.3 

S 

5 

5:47 
6.1 

10:12 
2.0 

18:02 
5.9 

22:50 
L6 

M 

6 

8^20 
4.4 

8:84 
2.2 

16:06 
5.0 

21:04 
2.8 

A 

Th 

6 

5:25 
4.7 

9:42 
2.2 

17:42 
5.5 

22:23 
L8 

1 

6 

6:27 
5.8 

11:04 
L4 

18:40 
6.6 

23:88 
0.9 

iTu 

7 

4:44 
4.7 

9.-25 
2.1 

17:13 
5.5 

22:00 
2.0 

F 

7 

6:12 
5.2 

10:37 
L8 

18:27 
6.2 

23:17 

L5 

7 

7.-02 
6.6 

11:53 
LO 

19:20 
7.0 

•  «         • 

•  •         • 

s 

W 

8 

5:46 
5.1 

10:13 
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•  •         • 
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0:43 
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7.1 

Th 

10 

1:37 
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8:42 
6.9 

13:60 
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20:67 
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11 

0:23 
1.1 

7:44 
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1.8 

19:57 
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11 

1:20 
0.6 

8:30 
6.5 

13:32 
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20:48 
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11 

2:18 
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9:15 
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14:28 
0.7 

21:88 
6.8 
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12 

1:02 
1.0 

8:16 
6.0 

13:08 
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20:30 
6.8 
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1:58 
0.6 

9:08 
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0.9 

21:15 
6.8 
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2:60 
0.6 

9:52 
6.3 
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0.9 
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6.2 
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1:40 
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8:50 
5.9 

13:44 
1.3 

21:08 
6.6 

Th 

13 

2:37 
0.6 

9:37 
6.2 

14:48 
LO 

21:52 
6.5 
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13 

3:27 
LO 

10:81 
5.9 

15:44 
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22:48 
5.7 
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2:17 
0.9 

9:22 
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3:11 
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c 
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5:02 
L9 

12:08 
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10:34 
5.5 

15:85 
L5 

22:50 
5.9 

c 

s 

16 

4:80 
L2 

11:86 
5.2 

16:58 
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5.6 
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5.6 
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2:34 
—0.1 

9:21 
7.8 
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21:37 
7.7 
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3:16 
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10:^ 
6.6 

15:22 
L2 

22:22 
6.5 

S 
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1 

3:40 
1.7 

10:47 
5.5 
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28:56 
4.4 
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30 

8:50 
0.8 
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15:58 
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22:60 
6.5 
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5.4 
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30 
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M 

31 
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4.9 
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•         •         ■ 
■         •         • 

• 

1         The  tic 
a  comparie 

The  til 
greater  are 
heights,  in 
on  the  Ad] 

Sjmbo 
equator;  K 

les  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whc 
ne  used  is  Greenwich  Mean  Civil;  Oi>  is  mi( 
!  in  the  afternoon  (p.  m)  and  when  diminls 
feet  and  tenths,  are  reckoned  fron.  the  le\ 
niralty  Charts  for  this  region,  and  which  is 
Is  and  abbreviations  relating  to  the  moon: 
r,  S,  moon  farthest  north  or  south  of  the  equ 

th  their  times  on  the  first  line  and  heights  ( 
ither  it  is  high  or  low  water. 
Inight,  12i>  Is  noon;  all  houi:^  less  than  12  i 
hed  by  12  give  the  times  after  noon;  for  li 
el  of  Ordinary  Low  Water  Spring  Tides,  wh 
3.4  feet  below  mean  sea  level. 
#,  new  moon:  ^,  Ist  quar.;  0>  ^uU  moon; 
lator;  A,  P,  moon  in  apogee  or  perigee. 

)n  the  second  line  of  each  day; 

fire  in  the  forenoon  (a.  m.),  all 
istance,  16:42  is  3:42  p.  m.    The 
lich  is  the  datum  of  soundings 

(C»  8d  quar.;  £,  moon  on  the 

PORTLAND  BREAKWATER,  ENGLAND,  1803. 
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1 

JANUARY. 

FEBRUARY. 

MARCH. 

c  Day  of— 

§  —V  - 

a  w.  Mo. 
Th    1 

Time  and  Heiadit  of  High  and 
LowWater. 

• 

Day  of— 

lime  and  Height  of  High  and 
LowWater. 

• 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 
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5:20 
22.1 

11:82 
6.8 

17:53 
21.9 

•  ■        ■ 

•  •        • 

N    S      8 

l:ff7 
6.9 

7:26 
21.4 

14:53 
6.6 

20:06 
21.6 

s 

8 

5:86 
2L2 

12:07 
7.2 

18:20 
20.5 

•  •  • ! 

•     •     •  1 

F     9 

0:18 
5.8 

6:88 
21.8 

12:60 
6.6 

19:12 
21.8 

M     9 

! 

2:35 
6.0 

8:44 
23.0 

15:14 
4.8 

21:15 
23.3 

M 

9 

0:54 
7.5 

7:04 
20.9 

13:40 
6.8 

19:51  , 
21.1 

1 

S    10 

1 

1:85 
5.8 

7:65 
22.4 

14:15 
5.9 

20:28 
28.0 

P 

Tu  10 

1 

8:45 
4.0 

9:42 
25.0 

16:17 
2.6 

22:10 
25.2 

p 

Tu 

10 

2.-21 
6.3 

837 
22.6 

15KX) 
4.9 

21.06  : 
22.8 

N 

s  u 

2:61 
5.8 

9:00 
24.0 

15:28 
4.3 

21:80 
24.5 

;w  11 

4:43 
1.9 

10:88 
26.9 

17:11 
0.6 

22:59 
27.0 

;w 

11 

8:81 
4.3 

9:28 
24.6 

16:02 
2.6 

21:67 
24.7 

1 

1 

M   12 

3:68 
8.8 

9:66 
25.8 

16:80 
2.4 

22:20 
26.0 

0,Th  12 

1 

5:32 
0.4 

11:19 
28.4 

17:58 
-0.8 

28:41 
28.0 

Th 

12 

4:80 
2.1 

10:17 
26.6 

16:64 
0.6 

22:44  ; 
26.6 

P 

o 

Tu  13 

j 

4:55 
1.7 

10:45 
27.4 

17:23 
0.8 

23:10 
27.4 

F    13 

6:18 
-0.5 

12Kn 
29.3 

18:42 
—1.4 

•        •         • 

^    F 

13 

6:18 
0.4 

11:02 
28.0 

17:40 
-0.8 

23.-25 

27.8 

1 
1 

1 

W  IJ 

5:45 
0.6 

28.6 

18:12 
-0.3 

23:57 
28.1 

E 

S    14 

0:24 

28.4 

7K)0 
-0.5 

12:42 
29.5 

19:23 
—1.1 

;  8 

14 

6:00 
-0.5 

11:43 
28.9 

18:21 
-1.8 

■         ■         • 

Th 

15 

6:88 
0.0 

12:17 
29.8 

18:59 
—0.8 

•  ■        ■ 

•  •        • 

S,15 

1 

1:04 
28.1 

7:40 
0.1 

18.-21 

28.8 

20:04 
—0.2 

S 

15 

0:05 
28.2 

6:40 
-0.5 

12:21 
29.1 

19:02 
-0.9 

F 

16 

0:40 
28.2 

7:18 
0.1 

29.2 

19:45 
—0.6 

m;i6 

1:43 
27.3 

8:20 
1.4 

14.01 
27.8 

20:45 
1.3 

M 

16 

0:40 
28.0 

7:18 
0.3 

12:59 

28.6 

19:39 
0.2 

E 

S 

17 

1:25 
27.7 

8:02 
0.7 

18:45 
28.4 

20:29 
0.2 

Tu  17 

1 

2:24 
25.9 

9H)0 
3.0 

14.41 
25.8 

21:26 
3.2 

Tu 

17 

1:16 
27.3 

7:65 
L5 

13:34 
•27.3 

20:15 
1.9 

1 

8 

18 

2:10 
26.7 

8:47 
1.8 

14:29 
27.0 

21:15 
1.5 

W   18 

3:04 
24.2 

9:42 

4.8 

15:26 
23.8 

22:11 
5.1 

W 

18 

1:51 
26.1 

8:30 
3.1 

14:10 
•25.8 

20:52 
3.7 

1 

1 

M 

19 

2'.55 
25.2 

9:84 
8.8 

15:15 
25.3 

22:02 
3.1 

c 

Th  19 

i 

3:60 
22.4 

10:80 
6.6 

16:16 
21.8 

28K)4 
6.9 

Th 

19 

2:28 
24.6 

9:07 
4.9 

14:50 
•23.9 

■21.29 
5.6 

(L 

Tu 

20 

8:44 
28.5 

10:22 
4.9 

16:06 
23.4 

22:55 
4.7 

F 

20 

4:50 
20.5 

11:39 

7.8 

17:23 
19.9 

•  •        ■ 

•  •        • 

s 

F 

20 

3:09 
22.9 

946 
6.4 

15-81 
22.0 

22:11  ' 
7.3, 

* 

W 

21 

4:41 
21.8 

11:19 
6.2 

17:10 
21.7 

23:54 
6.0 

s 

S 

21 

0:09 
8.2 

6:0b 
19.3 

12:45 
8.5 

18:44 
19.0 

C 

S 

21 

3:57 
21.2 

10:36 
7.7 

16:27 
20.2 

23H)9  . 
8.7 

1 

Th 

22 

5:60 
20.5 

12:24 

7.1 

18:21 
20.6 

■  ■         • 

■  •         • 

A 

1» 

22 

1:28 
8.4 

7:25 
19.2 

14K)8 
8.0 

20:05 
19.5 

A 

s 

22 

5:00 
19.6 

11:45 
8.7 

17:44 
18.7 

•  •        • 

•  •        • 

F 

23 

1K)2 
6.8 

7«6 
20.2 

13:85 
7.2 

19:37 
20.3 

M 

23 

2:40 
7.7 

8:36 
20.4 

15:10 
6.7 

21:05 
20.6 

M 

23 

0.-24 
9.4 

6:23 

18.8 

13:07 
8.6 

19:11 
18.7 

1 

S 

24 

2:12 
6.7 

8:15 
20.7 

14:45 
6.6 

20:43 
20.9 

Tu 

24 

3:40 
6.3 

9:26 
22.0 

16.04 
5.0 

21:50 
22.0 

Tu 

24 

1:48 
8.8 

7:44 
19.6 

14.23 
7.5 

20:25  i 
'20.0 

's 

1  A 

S    25 

1 

8:16 
6.0 

9:10 
21.6 

15:45 
5.5 

21:85 
21.8 

W 

25 

4:27 
4.8 

10:06 
23.6 

16:49 
3.4 

22:30 
28.6 

W 

25 

2:55 
7.5 

8:48 
21.3 

15:'20 
5.8 

2115 
•21. 6 

1 

1 
t 

M   2H 

4:10 
5.0 

9:65 
22.8 

16:85 
4.1 

22:17 
22.7 

Th 

26 

5:06 
3.5 

10:45 
25.0 

17:26 
2.2 

23.06 
•25.0 

Th 

26 

•   3:48 
5.8 

9:35 
23.2 

16:09 
4.0 

21:58 
•23.5 

Tu  27 

4:65 
8.9 

10:85 
23.9 

17:17 
3.1 

22:54 
23.8 

• 

F 

27 

5:41 
2.7 

11:18 
26.8 

17:59 
1.5 

23:37 
26.2 

'  F 

27 

4:30 
4.1 

10:15 
25.0 

16:50 
2.5 

22-35 
25.3 

• 

W  28 

5:85 
8.8 

11:10 
24.9 

17:58« 
2.5 

23:27 
24.6 

E 

S 

28 

6:12 
2.3 

11:52 
27.3 

18:30 
1.3 

•  ■         « 

•  •         • 

E     S 

28 

5:09 
2.8 

10:52 
26.5 

17:27 
1.3 

23:10 
26.8 

Thi29 

6:07 
8.2 

11:41 
25.8 

18:25 
2.3 

23:58 
26.3 

• 

S 

29 

5:43 
1.9 

ll:-27 
27.7 

i8:02 
0.8 

23  45  ; 

•27.8 

1 

F 

30 

6:86 
8.8 

12:13 
26.5 

18:55 
2.3 

•  •         • 

•  •         • 

M 

30 

6:17 
1.6 

12:03 
28.5 

18:36 
0.8 

•  •         • 

•  •         • 

i 

S 

31 

0:28 
25.9 

7K)0 
8.5 

12:45 
27.0 

19:21 
2.5 

1 
1 

Tu 

1 
1 

31 

0:20 
28.3 

6:50 
1.6 

12:39 
28.6 

19:10 
1.2  1 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  It  is  high  or  low  water. 

The  time  used  is  Greenwich  Mean  Civil;  0"  Is  midnight,  12»>  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.),  all 
grreater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  Instance,  15:42  is  3:42  p.  m.  The 
heights,  in  feet  and  tenths,  are  reckoned  from  the  level  of  ordinary  Low  Water  Spring  Tides,  which  is  the  datum  of  soundings 
on  the  Admiralty  Charts  for  this  region,  and  which  is  13.8  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }),  1st  quar.:  Q,  full  moon:  (t.  3d  quar.;  E,  moon  on  the 
equator;  N,  8,  moon  farthest  north  or  south  of  the  equator:  A,  P,  moon  in  apc^ec  or  perigee.      ' 
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UVERPOOL,  ENGLAND,  1903. 


APRIL. 


Day  of— 


W.  Mo. 


N 


? 


o 


w 

Th 
F 

S 

M 
Tu 

I 
Th 

F 

R 
§ 
M 


3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 


Time  and  Height  of  High  and 
Low  water. 


Tu  14 


6 


A 

c 


w 

TJi 
F 

8 

iM 


£ 


15 
16 
17 
18 
19 
20 


Tu  21 


W 
Th 
F 

S 

s 

M 
Tu 
W 
Th 


22 
23 
24 
25 
26 
27 
28 
29 
30 


0:56 
28.3 

1:35 
27.8 

2:17 
28.6 

3:05 
24.9 

4:04 
23.0 

5:20 
2L5 

0:41 
7.3 

2K)5 
6.2 

3:12 
4.4 

4KW 
2.5 

4:57 
LO 

5:41 
0.3 

6:20 
0.3 

0:18 
27.3 

0:50 
26.7 

1:24 
25.8 

1:58 
24.7 

2:35 
23.5 

3:17 
22.1 

4:10 
20.8 

5:20 
19.7 

0:33 
9.2 

1:50 

8.2 

2:53 
6.6 

3:46 

4.8 

4:30 
3.3 

5:13 
2.1 

5:52 
L4 

0:00 
28.6 

0:40 
28.5 


7:22 
1.9 

8:00 
2.6 

8:44 
3.5 

9:86 
4.7 

10:40 
6.0 

12K)1 
6.7 

6:46 
2L1 

8K)7 
22.5 

24.4 

9:59 
26.0 

10:42 
27.1 

11:22 
27.8 

11:59 
28.0 

6:67 
1.0 

7:31 
2.2 

8:06 
3.5 

8:39 
5.0 

9:15 
6.2 

9:57 
7.1 

10:52 
7.9 

12K» 
8.2 

6:40 
19.6 

7:55 
2L0 

8:52 
22.9 

9:39 
24.6 

10:20 
26.2 

11K)1 
27.4 

11:41 
28.3 

6:33 
1.2 

7:15 
L5 


13:16 
28.1 

13:56 
27.0 

14:40 
25.5 

15:83 
23.6 

16:41 
21.6 

18:09 
20.5 

13:27 
6.1 

14:40 
4.6 

15:41 
2.8 

16:32 
LI 

17:19 
0.0 

18KM) 
—0.4 

18:39 
0.1 

12:85 
27.4 

18H» 
26.4 

13:41 
25.2 

14:16 
23.9 

14:56- 
22.4 

15:44 
21.0 

16:47 
19.6 

18.-07 
19.0 

13:17 

8.4 

14:24 
6.3 

15:20 
4.7 

16K)9 
3.1 

16:51 
L8 

17:32 

LI 

18:14 
0.8 

12:20 
28.4 

13K)2 
27.9 


19:45 
L9 

20:24 
3.0 

21K)9 
4.3 

22K>4 
5.8 

28:15 
7.0 


19:35 
21.1 

20:46 
22.8 

21:40 
24.5 

22:25 
26.0 

23K»5 
27.0 

28:42 
27.4 


19:15 
L2 

19:50 
2.8 

20:22 
4.4 

20:54 
6.0 

21.-28 
7.3 

22:13 
8.3 

23:15 
9.0 


19:26 
19.8 

20:30 
2L5 

21:19 
23.3 

22:01 
25.2 

22:42 
26.8 

23:21 
28.0 


18:54 
LI 

19:35 
L9 


MAY. 


c 


N 

P 


E 


O 


Day of— 


c 


£ 


N 

P 


W. 

F 

S 

6 

M 

Tu 

W 

Th 

F 

S 

M 


Mo. 


3 
4 
5 
6 
/ 
8 
9 
10 
11 


Time  and  Height  of  High  and 
Low  Water. 


Tu  12 

I 

\v :  13 

Th  14 


F 

8 

M 


15 
16 
17 
18 


Tu  19 

W  20 

I 
Th  21 

F   22 


8 

23 

§ 

24 

M 

25 

Tu 

26 

W 

27 

Th 

28 

F 

29 

8 

30 

S 

31 

1:21 
27.9 

2:07 
28.8 

2:55 
25.3 

3:55 
23.6 

bM 
22.3 

0:25 
6.4 

1:39 
6.7 

2:45 
4.6 

3:44 
3.3 

4:85 
2.2 

^:20 
L5 

6K)0 
L4 

6:40 
L9 

0:29 
25.9 

im 

25.3 

1:84 
24.7 

2K)8 
24.0 

2:48 
28.2 

3:35 
22.3 

4:31 
2L5 

5:89 
20.  t^ 

0:35 
7.7 

1:46 
6.9 

2:62 
5.6 

3:50 
4.1 

4:43 
2.7 

5:30 
L7 

6:20 
LI 

0:26 
28.6 

1:10 

28.2 

1:58 
27.3 


7:58 
2.1 

8:45 
3.1 

9:40 
4.2 

10:40 
5.0 

11:60 
5.5 

6:26 
2L8 

7:40 
22.6 

8:44 
24.0 

9:35 
25.0 

10:20 
25.8 

11:01 
26.2 

11:39 
26.3 

12:18 
25.9 

7:14 
2.8 

7:46 
3.9 

8:19 
4.9 

8:50 
6.7 

9:28 
6.3 

10:14 
6.6 

11:08 
6.8 

12:12 
6.7 

6:62 
21.2 

8:02 
22.4 

9K)0 
23.9 

9:50 
25.4 

10:35 
26.6 

11:20 
27.6 

12:05 
27.9 

7:05 
LO 

7:52 
L2 

8:42 
1.9 


13:45 
26.9 

14:82 
25.4 

15:25 
23.5 

16:32 
22.0 

17:60 
2L1 

5.2 

14:13 
4.4 

15:15 
3.2 

16.-08 
2.1 

16:67 
L3 

17:40 
LO 

18:19 
L5 

18:55 
2.4 

12:46 
25.3 

13:19 
24.6 

13:63 
23.8 

14:30 
23.0 

15:13 
22.0 

16K)5 
21.2 

17:10 
20.5 

18:23 
20.6 

13.-20 
6.2 

14:21 
5.3 

15:22 
4.0 

16:16 
2.8 

17:06 
L8 

17:53 
L2 

18:40 
L2 

12:50 
27.7 

13:35 
26.9 

14:24 
25.7 


20:18 
3.0 

21:07 
4.2 

22:04 
5.4 

23:10 
6.3 


19:14 
2L5 

20:23 

22.8 

21:16 
24.1 

22:02 
25.1 

22:44 
25.8 

28:21 
26.2 

28:66 
26.1 


19:29 
3.7 

19:69 
6.0 

20:26 
6.2 

20:67 
6.9 

21:33 
7.4 

22:24 
7.9 

23:25 
8.0 


19:35 
2L5 

20:36 
23.0 

21:27 
24.6 

22:14 
26.2 

22:58 
27.5 

23:42 
28.8 


19:25 
1.5 

20:12 
2.3 

21:04 
3.2 


JUNK 


I 


Day of— 


W. 


9 


Mo. 


M 
Tu 
W 
Th 
F 
S 

s 

M 
Tu 
W 
Th  11 

F 

8 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


Time  and  Height  of  High  and 
Low  Water. 


112 
13 


I 


i 


S 
M 


14 
15 


Tu  16 


N 


W 

Th 
F 
8 
§ 
M 
Tu 
W 
Th 
F 
8 

M 

Tu 


17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


2:47 
26.1 

8:42 
24.7 

4:48 
23.4 

6:57 
22.6 

1K» 
5.6 

2:16 
5.1 

3:15 
4.3 

4:10 
3.4 

5K» 
2.8 

6:44 
2.5 

6:23 
2.6 

0:10 
25.1 

0:41 
24.9 

1:13 
24.8 

1:47 
24.7 

2:24 
24.4 

8KI6 
23.9 

3:55 
23.3 

4:51 
22.6 

5:68 
22.0 

0:47 
6.4 

2102 
5.9 

3:13 
4.8 

4:16 
8.4 

5:13 
L9 

6K)5 
0.8 

0:12 
28.6 

0:58 
28.7 

1:46 
28.2 

2:32 
27.1 


9:34 
2.7 

10:30 
3.6 

11:30 
4.2 

12:35 
4.6 

7K)9 
22.6 

8:16 
23.1 

9:10 
23.7 

9:68 
24.2 

10:40 
24.5 

11:20 
24.9 

11:55 
24.6 

6:58 
3.1 

7:30 
3.8 

8:00 
4.5 

8:30 
6.0 

9:02 
6.2 

9:40 
6.2 

10:26 
6.3 

11:20 
5.6 

12:21 
6.7 

7:10 
22.1 

8:21 
23.0 

9:20 
24.3 

10:14 
26.6 

ll.-OS 
26.9 

11:50 
27.6 

6:54 
0.2 

7:42 
0.2 

8:30 
0.6 

9:20 
L3 


15:18 
24.3 

16:18 
23.0 

17:29 
22.0 

18:41 
21.8 

13:40 
4.3 

14:46 
4.0 

16:42 
8.3 

16:34 
2.8 

17:20 
2.5 

18:02 
2.6 

18:39 
3.2 

12:27 
24.4 

24.2 

13:83 
24.0 

14.-05 
23.8 

14:45 
23.4 

15:31 
23.0 

1625 
22.4 

17:29 
2L8 

18:40 
2L8 

13:30 
5.5 

14:40 

4.8 

15:44 
3.8 

16:4S 
2.6 

17:96 
L5 

18^ 
LO 

1237 
27.7 

13:24 
27.3 

14:11 
26.5 

IbiOO 
25.3 


21 -.57 
4.2 

22:.«»o 
5.0 

d.6 


19:S0 
22.4 

20:50 
23.1 

21:39 
23.1$ 

22:2:^ 
24.4 

23.-01 
24.^ 

23-.37 
2.V1 


19:11 

4.1 

19:40 

5,1 

20:04 
5.9 

20:30 
6.-2 

21.-02 
6.-2 

21:45 
6-1 

22:36 
6,3 

23:38 
6,5 


19:n0 

22.15 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  flrot  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Greenwich  Mean  Civil;  0^  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.),  all 
greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:42  is  3:42  p.  m.  The 
heights,  in  feet  and  tenths,  are  reckoned  from  the  level  of  Ordinary  Low  Water  Spring  Tides,  which  is  the  datum  of  sounding? 
on  the  Admiralty  Charts  for  this  r^on,  and  which  is  13.8  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #  new  moon;  }),  1st  quar.;  C,  ^uU  moon;  C>  ^  quar.;  £,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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Th 

31 

2:42 

9.0 

'i4 

21:28  : 

Thetid 

CH  are  placed  la 

heonSerolucCQnenee,w 

lb  iheir 

ime-oti 

[heflis 

line  and  heights 

nlheKC 

ndlln 

^^ 

hday: 

>  comperl- 

heighlB  H-111  indicate  whe 

her  ii  is  high  or 

The  tl 

neused 

wich  Mean  Civil:  0*19  mid 

nlghl,  lit 

;  all  hours  len  ChaD  11  a 

re  In  the 

forenw 

iDthes 

Etemoomp,  m 

shed  by  12  give  ihe  times  after  nooQ:  (or  in 

stance,  15:42  1>  8 

The 

beighU,  in 

feet  and 

renlhs 

koned  from  iht  lev 

clofOrd 

nary  Low  WaW 

r  Spring  Tides,  «h 

loh  is  the 

datum 

dingy 

on  the  AdD 

lirally  Charts  tor  tbia  region,  and  which  le 

5.7  ieet  bt 

S>-mbo 

■  ftDd  ftbbrevlaaons  relating  lo  Ihe  moon 

•.  new 

J.lst  quar.;0.tii]l  moon 

il.  Sd  qaar.:  E 

^^11 

8,moqn 

larlhes 

north 

or  south  ol  the  equi 

ilor;  A,  P 

moon 

in  apogee  or  perigee. 
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I 

It 


JANUARY.                            1 

FEBRUARY. 

1 

MARCH. 

w 

Day  oi— 

Time  and  Height  of  High  and 
Low  Water. 

a  Day  of— 
S    W.  Mo. 

Time  and  Height  of  High  and 
Low  water. 

c3  Day  of— 

^  

55    W.  Mo. 

Time  and  height  of  High  and 
Low  water. 

is 

W.  Mo. 

Th     1 

0:06 

6:10 

12:21 

18:80 

E     ft      1 

0:46 

6:50 

18.-04      19KI6 

S      1 

5:50 

12:06 

18:06 

•    •    • 

9.6 

1.2 

9.6 

1.1 

10.0 

0.6 

10.0         0.6 

1 

1 

0.3 

10.4 

0.8 

•    •    • 

F 

2 

0:36 

6:37 

12:52 

19:00 

M 

2 

1:21 

7:25 

18:40      19:46 

M 

2 

0:24 

6:26 

12:41 

18:45 

1 

9.6 

1.1 

9.5 

LI 

10.0 

0.7 

9.9         0.7 

10.4 

0.2 

10.4 

0.2 

s 

3 

1:09 

7:11 

18:26 

19:30 

Tu 

3 

2:00 

8:08 

14:26      20:80 

Tu    3 

1:00 

7K>4 

18:20 

19:26 

9.6 

1.1 

9.5 

1.1 

' 

9.9 

0.8 

9.8         0.9 

1 

10.4 

0.8 

10.8 

0.4 

1     '.S.    4 

1:45 

7:50 

14:06 

20:10 

W     4 

2:46 

8:58 

16:10      21:20 

W     4 

1:41 

7:46 

14:03 

20O7 

1                          I 

9.5 

1.1 

9.5 

1.1 

9.6 

LO 

9.5         1.2 

10.2 

0.6 

10.0 

0.7 

E'M     5 

2:25 

8:32 

14:48 

20:55 

3) 

Th     5 

3:35 

9:46 

16K)5      22:16 

Th     5 

2:24 

8:31 

14:49 

20:67 

9.4 

1.2 

9.4 

1.3 

9.8 

L4 

9.2         1.5 

9.8 

0.9 

9.6 

LI 

])  Tu'    6 

3:11 

9:20 

15:38 

21:48 

F     6 

4:36 

10:48 

17:10      23:22 

1) 

F      6 

8:16 

9:25 

15:44 

21:56 

9.3 

1.3 

9.2 

1.4 

9.0 

L7 

8.9         L8 

1 

1 

9.4 

1.8 

9.2 

L6 

,  W     7 

4:05 

10:15 

16:36 

22:45 

S       7 

5:47 

11:58 

18:25    .     .    . 

N     S 

7 

4:15 

10:26 

16:51 

28:02 

1 

9.1 

1.5 

9.1 

L6 

'  ~ 

• 

8.8 

1.9 

o.  o      .      . 

9.0 

1.8 

8.8 

L9 

Th    8 

5:07 

11:17 

17:40 

23:50 

N     ft 

» 

0:35 

7:02 

18:12      19:88 

% 

8 

5:28 

11:39 

18K)7 

•         •         • 

r 

9.0 

1.6 

9.0 

1.7 

1.8 

9.0 

L7         9.1 

8.7 

2.0 

8.7 

•         •         • 

F     9 

6:16 

12:25 

18:50 

■         •         • 

M     9 

1:48 

8:12 

14:20      20:45 

M     9 

0:18 

6:46 

12:55 

19:24 

1 

1 

9.0 

1.6 

9.1 

■         ■         • 

1.5 

9.4 

1.3         9.7 

1 

2.0 

8.8 

1.9 

9.0 

1       S    10 

1:00 

7:26 

13:34 

19:58 

P 

Tu  10 

2:58 

9:15 

15:21      21:44 

P  Tu  10 

1:81 

7:59 

14.-06 

20:81 

1               _       ■^             iV 

1 

1.6 

9.2 

1.4 

9.6 

1 

LO 

10.1 

0.7        10.4 

1.7 

9.3 

L5 

9.6 

^'    S    11 

2:05 

8:30 

14:88 

21:00 

W   11 

8:50 

10:10 

16:16      22:86 

WMl 

2:37 

9:01 

16:07 

21:30 

1.2 

9.7 

1.0 

10.0 

0.4 

10.7 

0. 1        10. 9 

•  ■ 

L2 

9.9 

0.8 

10.3 

Im   12 

3:09 

9:30 

15:37 

21:58 

O 

Th  12 

4:41 

11:00 

17:05      23:25 

gTh 

12 

8:35 

9:55 

16.00 

22:20 

1    ••'^       ^  ^" 

0.7 

10.3 

0.4 

10.5 

-0.1 

11.2 

—0.3        11.8 

0.5 

10.6 

0.2 

10.9 

I*  Tu  13 

4:05 

10:25 

16:80 

22:50 

F 

13 

5:28 

11:47 

17:51    .    .    . 

F 

13 

4:25 

10:44 

16:48 

23:06 

s_^ 

0.2 

10.8 

0.0 

11.0 

—0.5 

1L4 

—0.5    .    .    . 

1 

0.0 

ILl 

—0.2 

1L2 

1 

W    14 

4:57 

11:15 

17:21 

23:40 

E 

s 

14 

0:10 

6:12 

12:30      18:35 

s 

14 

5:09 

11.-27 

17:31 

28:49 

-0.2 

11.2 

-0.4 

11.3 

^^ 

11.4 

—0.5 

11.4      —0.5 

—0.3 

1L8 

-0.4 

11.8 

Th  15 

5:45 

12:04 

18:10 

•         •         • 

s 

15 

0:51 

6:56 

18:18      19:18 

s 

15 

5:51 

12K)9 

18:11 

•         •         • 

—0.5 

11.3 

-0.5 

•         •         • 

11.3 

—0.3 

ILl      -0.2 

-0.4 

\\.% 

—0.3 

•         •         ■ 

1  F    16 

0:28 

6:32 

12:50 

18:55 

M   16 

1:35 

7:89 

13:57      20:00 

M 

16 

0:29 

6:31 

12:49 

18:51 

1 

11.3 

—0.5 

11.3 

-0.4 

10.9 

0.0 

10.7         0.3 

ILl 

—0.2 

10.9 

0.0 

E    S    17 

1:14 

7:19 

13:37 

19:42 

Tu  17 

2:19 

8:22 

14:40      20:45 

Tn 

17 

1:09 

7:11 

18:29 

19:30 

11.2 

—0.3 

11.0 

—0.1 

^k   V»         A    f 

10.4 

0.5 

10.1         0.8 

_- 

10.7 

0.2 

10.5 

0.4 

S    18 

2:00 

8:05 

14:25 

20:30 

W 

18 

3:05 

9:08 

15:29      21:32 

vv 

18 

1:48 

7:50 

14:08 

20:11 

10.8 

0.1 

10.6 

0.3 

^  v^ 

9.8 

1.2 

9.4         1.5 

10.2 

0.7 

9.9 

LO 

M   19 

2:49 

8:53 

15:18 

21:19 

(C 

Th  19 

8:55 

9:58 

16:21      22:25 

Th 

19 

2:30 

8:32 

14:61 

20:54 

1 

10.4 

0.6 

10.1 

0.8 

1 

9.2 

L8 

8.9         2.0 

9.6 

1.3 

9.3 

1.5 

I  Tu  20 

3:40 

9:45 

16:07 

22:12 

F   20 

4:50 

10:55 

17:21      28:26 

S 

F 

20 

8:15 

9:18 

15:40 

21:42 

9.8 

1.1 

9,5 

1.4 

^              mm\^ 

8.6 

2.3 

8.4         2.5 

^^^ 

9.0 

1.8 

8.7 

2.1 

W   21 

4:35 

10:40 

17:a5 

23:10 

s 

S    21 

5:54 

11:59 

18:28    .    .    . 

c  s 

21 

4:05 

10:10 

16:85 

22:89 

9.3 

1.7 

9.0 

1.9 

■■^             m^  ^ 

8.8 

2.6 

o.  o      .      .       . 

8.5 

2.3 

8.3 

2.5 

Th:  22 

5:85 

11:40 

18:08 

■         •         • 

A    S    22 

0:31 

7:01 

13:06      19:32 

A 

% 

22 

6:06 

11:10 

17:38 

23:43 

8.9 

2.1 

8.7 

•         ■         • 

1 

2.6 

8.8 

2.6         8.4 

8.1 

2.7 

8.0 

.2.8 

t       F   23 

0:12 

6:39 

12:45 

19:11 

M   23 

1:86 

8:03 

14:05      20:81 

M 

23 

6:12 

12:17 

18:46 

•         ■         • 

2.2 

8.6 

2.3 

8.6 

A*.A          mm\M 

2.5 

8.5 

2.4         8.7 

8.1 

2.7 

8.1 

•         •         • 

S  ,24 

1:16 

7:43 

18:46 

20:12 

:Tn  24 

2:84 

8:58 

14:58      21:21 

Tu  24 

0:49 

7:18 

13:20 

19:47 

2.3 

8.7 

2.3 

8.8 

2.2 

8.9 

2.0         9.1 

2.7 

8.3 

2.5 

8.5 

s 

»   25 

2:16 

8:40 

14:44 

21:06 

W    9^ 

8:21 

9:44 

15:42      22:a5 

W  25 

1:49 

8:15 

14:16 

20:40 

A 

2.2 

8.9 

2.1 

9.0 

1        1 

1.8 

9.3 

L5         9.5 

1 

2.3 

8.7 

2.0 

9.0 

M  26 

3:09 

9:31 

15:81 

21:53 

Th   2« 

4:04 

10:23 

16:22      22:41 

Th  26 

2:40 

9:05 

16:a5 

21:27 

1.9 

9.2 

1.8 

9.3 

1 

1.3 

9.7 

LI         9.9 

1 

L8 

9.8 

L5 

9.5 

Tu  27 

3:55 

10:15 

16:14 

22:35 

• 

F    27 

4:41 

10:59 

17:00      23:15 

F   27 

8:27 

9:48 

15:49 

22:09 

1       1 

1.6 

9.4 

1.5 

9.5 

■^         •■  • 

0.9 

10.1 

0. 7        10. 2 

1.2 

9.8 

0.9 

10.0 

•  AV;28 

4:83 

10:52 

16:51 

23:10 

E 

S    28 

5:16 

11:32 

17:88      23:50 

E,  y    2ft 

4:08 

10:27 

16:29 

22:46 

1.3 

9.7 

J.  2 

9.7 

*w/          mm^J 

0.6 

10.3 

0.4        10.4 

0.7 

10.8 

0.5 

10.5 

Th  29 

5:09 

11:26 

17:25 

23:42 

• 

s 

29 

4:47 

11:03 

17:06 

23:23 

1.1 

9.8 

1.0 

9.9 

' 

0.3 

10.6 

0.1 

10.7 

F   30 

6:42 

11:58 

17:58 

■                        a 

M  !  30 

5:25 

11:42 

17:45 

•         •        • 

0.9 

9.9 

0.8 

•           •           • 

1 

0.0 

10.7 

0.0 

•         •         ■ 

S  |31 

0:14 

6:15 

12:30 

18:31 

Tii:.«5i 

0:01 

6:05 

12:20 

18:24 

! 

10.0 

0.7 

10.0 

0.7 

1 

' 

1 

1 

10.8 

-0.1 

10.7 

0.0 

1         The  tk 

lesare  placed  in 

the  order  of  occurrence,  w 

ith  their  times  on 

L  the  first  line  and  heights  < 

[)n  the  second  line  of  each  day;    | 

a  comparis 

ion  of  consecutive  heights  will  indicate  whc 

>ther  it  is 

high  or 

low  water. 

The  til 

me  used  i 

s  Mean 

I  Local  Civil  for  the  meric 

lian  60  08' 

W.;  0»« 

is  midnight,  12»»  is  noon;  a 

11  hours  less  than  12  are  in  the  1 1 

forenoon  ( 

a.  m.),  all 

greater  are  in  the  afternoon  (p. 

m.)  and  when  diminished  by  12  give  the  t 

Imes  after  noon; 

for  instance,    | 

15:42  is  3:4 

2  p.  m.    The  heights,  in  feet  and  tenths,  ai 

•e  reckoned  from  the  level  of  Ordinary  Low 

'  Water  S] 

pring  T 

Ides,  w 

hich  is 

the  datum 

of  soundings  on 

the  Admiralty  Charts  for  tl 

bis  region 

,  and  which  is  5.4  feet  below  mear 

I  sea  level 

• 

Symbo 

Is  and  abbreviations  relating  to  the  moon 

:  0,  new  moon; 

3),  1st  quar.:  O.  ^uU  moon 

;  C.  8d  quar.;  E, 

moon  ( 

on  the 

ec 

[uator;  ^ 

f,  S,  moon 

farthest  north 

or  south  of  the  equ 

ator;  A,  P 

,  moon 

in  apogee  or  perigee. 
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APRIL. 


MAY. 


JUNE. 


I 


N 


? 


E 

o 


8 


A 


£ 


Day  of  • 


W. 


W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

S 

s 

M 
Tu 
W 
Th 
F 
8 

M 

Tu 
W 

Th 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 


Time  and  Height  of  High  and 
Low  water. 


i 


0:40 
10.7 

1:21 
10.4 

2H)B 
10.0 

8:00 
9.5 

4:02 
9.0 

6:15 
8.7 

0:02 
2.0 

105 
L8 

2:20 
1.8 

8:15 
0.7 

4:05 
0.8 

4:49 
0.0 

0.0 

0K)6 
10.8 

0:42 
10.4 

1:20 
9.9 

1:56 
9.4 

2:88 
9.0 

8:24 

8.5 

4:17 
8.2 

5:20 
8.1 

6:25 
8.8 

IHX) 
2.8 

1:57 
L8 

2:48 
1.2 

8:85 
0.7 

4:19 
0.2 

54)0 
—0.1 

5:44 
—0.2 

0:22 
10.8 


6:45 
0.0 

737 
0.8 

8:15 
0.8 

9K)9 
L8 

10:18 
1.8 

11:25 
2.0 

6:80 
8.8 

7:41 
9.8 

8:48 
9.9 

9:86 
10.4 

10:24 
10.8 

11K)6 
11.0 

11:46 
10.9 

6:07 
0.2 

6:46 
0.5 

7:20 
0.9 

8KX) 
L4 

8:40 
1.8 

9:28 
2.2 

10:28 
2.5 

11:25 
2.6 

12:80 
2.4 

7:25 
8.7 

8:20 
9.2 

9:09 
9.8 

9:54 
10.8 

10:86 
10.7 

11:19 
10.9 

12K)1 
10.9 

637 
-0.1 


18:00 
10.5 

18:44 
10.2 

14:82 
9.7 

15:80 
9.2 

16:87 
8.8 

17-.52 
8.7 

12:40 
1.9 

18:49 
L5 

14:50 
1.0 

15:40 
0.4 

1637 
0.1 

17:10 
0.0 

17:49 
0.1 

1236 
10.6 

18K)1 
10.2 

18:89 
9.7 

14:17 
9.2 

15KX) 

8.7 

15:50 
8.4 

16:47 
8.1 

17:52 
8.1 

18:55 

8.4 

18:80 
2.0 

1432 
1.5 

15:11 
0.9 

15:58 
0.4 

16:40 
0.0 

1732 
—0.2 

18.-05 
-0.2 

12:44 
10.7 


19M 
0.2 

19:50 
0.5 

20:41 
1.0 

2109 
1.5 

22:48 
1.9 


19:07 
9.0 

20:14 
9.6 

21:10 
10.2 

22K)0 
10.6 

22:46 
10.9 

2837 
10.9 


1835 
0.8 

19K)2 
0.7 

19:40 
1.1 

20:19 
1.6 

21K)S 
2.0 

21:55 
2.4 

22:53 
2.6 

28JS7 
2.5 


19:58 
8.9 

20:46 
9.5 

21:81 
10.1 

22:16 
10.5 

22*.58 
10.8 

28:40 
10.9 


18:50 
0.0 


N 

P 


£ 


O 


8 


N 
P 


Day  of— 


W.  Mo, 


F 

8 

M 

Tu 

W 

Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

8 

M 

Tu 

W 

Th 
F 

8 

M 

Tu 

W 

Th 
F 

8 
8 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  Water. 


i 


10.6 

1:55 
10.2 

2:49 
9.7 

8:60 
9.3 

5K)0 
9.0 

6:10 
9.0 

0:52 
L7 

157 
1.4 

2:62 
1.0 

8:44 

0.7 

439 
0.5 

5K» 
0.5 

5:45 
0.7 

030 
10.0 

0:55 
9.7 

1-J» 
9.8 

2.06 
9.0 

2:47 
8.7 

8:85 
8.5 

4-.ao 

8.4 

5:81 
8.5 

0K)9 
2.1 

1:10 
1.7 

2:07 
1.8 

84)0 
0.7 

8:51 
0.8 

4:40 
—0.1 

536 
-0.3 

0.-08 
11.0 

0:55 
10.8 

1:46 
10.5 


7:12 
0.2 

0.6 

8:57 
1.1 

10K)0 
1.5 

11K)9 
1.8 

12:19 
1.8 

730 
9.8 

830 
9.7 

9:15 
10.1 

104)2 
10.4 

10:46 
10.5 

1136 
10.4 

12.02 
10.2 

631 
0.9 

6:55 
1.2 

7JK) 
L5 

8.*09 
L7 

8:51 
2.0 

9:40 
2.1 

10:87 
2.2 

11:89 
2.2 

6:85 
8.7 

7:84 
9.2 

8:80 
9.7 

932 
10.2 

10:10 
10.6 

10:59 
10.9 

11:45 
11.0 

6:14 
—0.2 

7:00 
0.0 

7:60 
0.8 


18:80 
10.4 

1431 
10.0 

1530 
9.5 

1634 
9.1 

17:85 
9.0 

18:45 
9.2 

18:26 
L5 

1435 
1.2 

15:19 
0.8 

1605 
0.6 

16:49 
0.5 

1738 
0.6 

18.08 
0.8 

12:89 
9.8 

18:12 
9.5 

18:49 
9.2 

1436 
8.8 

15:10 
8.6 

16.01 
8.5 

17:00 
8.4 

1802 
8.6 

12:40 
1.9 

13:40 
1.5 

14:85 
1.0 

1536 
0.5 

16:15 
0.1 

1702 
-0.2 

17:50 
—0.3 

12:31 
10.9 

13:20 
10.7 

14:10 
10.3 


19:38 
0.4 

20*JO 
0.8 

2137 
1.3 

22:83 
1.7 

28:48 

1.8 


19:50 
9.5 

20:48 
9.9 

21:40 
10.3 

2235 
10.5 

28:07 
10.5 

28:45 
10.3 


18:89 
1.0 

19:12 
1.3 

19:50 
1.6 

20-.80 
1.8 

21:15 
2,1 

2209 
2.2 

2307 
2.2 


1904 
8.9 

20O2 
9.4 

20:56 
9.9 

21:47 
10.4 

22:35 
10.8 

2331 
11.0 


18:37 
—0.1 

19:25 
0.1 

20:18 
0.5 


1> 
E 


9 


N 


E 


Day  of— 


W.  Mo, 


M 

Tu 
W 


F 

8 

M 
Tu 
W 
Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

8 

§ 

M 

Tu 

W 

Th 

F 

8 

S 
M 
Tu 


1 
2 
3 


Th.   4 


6 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Time  and  Height  of  High  and 
LowWater. 


2Ut7 
10.1 

3:85 
9.7 

4-.88 
9.4 

6:48 
9.2 

035 
1.7 

1.39 
1.6 

237 
1.4 

830 
1.2 

4.06 
1.0 

4:48 
1.0 

535 
LO 

0:01 
9.8 

0:34 
9.5 

105 
9.4 

1:89 
9.2 

2:15 
9.1 

8O0 
9.0 

8:49 
8.9 

4:48 
8.8 

5:46 
8.8 

036 

1.7 

1:80 
1.4 

2:80 
1.0 

838 
0.5 

431 
0.1 

5:11 
—0.8 

6O0 
-0.4 

0:41 
U.1 

1:80 
10.9 

230 
10.6 


8:44 
0.7 

9:42 
1.2 

10:45 
L5 

11:51 

1.7 

6:60 
9.3 

7:52 
9.4 

8:50 
9,7 

9:40 
9.9 

1036 
10.0 

1107 
10.0 

11:44 
9.9 

6O0 
1.1 

6:82 
1.8 

705 

1.4 

7:40 
1.5 

8:20 
1.6 

9.05 
L7 

9.B6 
1.8 

10:52 
1.8 

11:56 
1.8 

6.51 
9.0 

7:54 
9.4 

8:58 
9.9 

9:49 
10.4 

10:40 
10.8 

11:80 
11.1 

12:18 
11.2 

6:48 
—0.8 

7:36 
-0.1 

836 
0.8 


1505 
9.9 

16.05 
9.5 

17:10 
9.8 

18:16 
9.2 

12:66 

1.7 

1.5 

14:56 
1.8 

15:44 
1.1 

1638 
1.0 

1707 
1.0 

17:43 
LI 

12:16 
9.7 

12:50 
9.4 

1831 
9.8 

18:57 
9.1 

14:87 
9.0 

1535 
8.9 

16:16 
8.8 

1705 
8.8 

18:19 
8.9 

12:50 
L6 

140C 
L2 

15.00 
0.7 

15:55 
0.8 

16:46 
—0.1 

17d» 
-0.8 

18.34 
-0.4 

18.06 
ILO 

18:56 
10.8 

14:46 
10.4 


21:13 
0.9 

22:14 
1.3 

23:1:^ 
1.6 


1932 
9.S 

2031 
9.5 

2ia5 
9.S 

2204 
10.0 

22:47 
10.0 

2336 
9.9 


18:18 
1.2 

18:49 
1.3 

1932 
1.4 

20OD 
1.5 

20:41 
1.6 

21:30 
1.7. 

22:24 

2823  1 
hi, 


1932 
9.2 

2034 
9l7 

2131 

10.2 ; 

22:15 
10.7 

2305 

II.O 

23:54 

11.2: 


19:11 
—0,2 

2001 
0.1 

ViJsa 

0.5 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Mean  Local  Civil  for  the  meridian  6°  08'  W.;  0^  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance. 
15:42  is  8:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  level  of  Ordinary  Low  Water  Spring  Tides,  which  U 
the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  5.4  feet  below  mean  sea  leveL 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  3)f  l<t  quar.;  Ot  'uU  moon;  C  8d  quar.;  E,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  In  apogee  or  perigee. 
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JULY. 

— — — 

- 

AUGUST. 

SEPTEMBER. 

• 

c 

8 

Day  of — 

Time  and  Height  of  High  and 
Low  Water. 

• 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

1 

Dajof— 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

W.  Mo. 

1 

W. 
Tu 

Mo. 
1 

1                  t 

}),w;  1 

8:13 

9:20 

16:41 

21:48 

s 

1 

4*.86 

10:41 

17:08 

23:12 

6:06 

12:11 

18:40 

.    .    . 

'■ 

10.2 

0.7 

9.9 

1.0 

9.8 

L7 

9.0 

L9 

8.3 

2.6 

8.3 

•        •        • 

Th    2 

4:10 

10:16 

16:40 

22:47 

S  1    2 

6:89 

11:45 

18:11 

•        •        • 

W 

2 

0:45 

7:14 

13:18 

19:45 

1 

9.7 

L2 

9.5 

L4 

^1^     t       ^ 

8.8 

2.1 

8.7 

•        »        • 

1 

2.6 

8.4 

2.6 

8.6 

F  1    3 

6:11 

11:19 

17:43 

28:50 

M 

3 

0:18 

6:45 

12:61 

19:20 

A  ThI    3 

1:50 

8:15 

14:18 

20:42 

1  —  ,    - 

9.8 

1.6 

9.2 

1.8 

1 

2.2 

8.7 

2.8 

8.7 

2.4 

8.6 

2.3 

8.8 

.  S  ;    4 

6:16 

12:22 

18:50 

•        •        • 

S 

Tu    4 

1:24 

7:51 

18:66 

20:21 

F 

4 

2:45 

9:06 

15K)9 

21:30 

9.1 

1.9 

9.0 

•        %        • 

2.8 

8.7 

2.2 

.8.8 

2.1 

9.0 

L9 

9.2 

'  is 

5 

0:66 

7:21 

18:27 

19:52 

W     5 

2:25 

8:60 

14:52 

21:16 

S      5 

8:80 

9:61 

16:61 

22:11 

L9 

9.0 

1.9 

9.1 

2.1 

9.0 

2.0 

9.1 

^■^ 

~ 

1.7 

9.4 

L4 

9.6 

M     6 

1:69 

8:22 

14:27 

20:50 

A^Th;    6 

3:18 

9:40 

15:40 

22:02 

O 

S 

6 

4:10 

10:30 

16:29 

22:46 

1 

1.9 

9.2 

1.8 

9.8 

L8 

9.3 

L7 

9.4 

""  1    - 

L2 

9.8 

LI 

9.9 

Tu    7 

2:64 

9:17 

15:20 

21:41 

■  F      7 

4K» 

10:22 

16:28 

22:42 

Ml    7 

4:45 

11:04 

17:03 

23r20 

1.7 

9.4 

1.6 

9.5 

1 

L5 

9.5 

L4 

9.6 

*  1    ' 

1 

0.9 

10.0 

0.8 

10.1 

s   W     8 

3:44 

10K)6 

16K)7 

22:26 

O    S      8 

.  4:40 

11:00 

16:59 

23:16 

E 

Tu    ft 

5:20 

11:85 

17dJ6 

28:51 

;       I 

1.5 

9.6 

1.4 

9.7 

1 

L3 

9.7 

L2 

9.8 

0.6 

10.2 

0.6 

10.3 

lO  Th    9 

4:28 

10:47 

16:48 

23:06 

s  :  9 

5:15 

11:82 

1750 

23:47 

W 

9 

6:61 

12:06 

18.-08 

■        •        • 

.1.4 

9.7 

1.8 

9.7 

LI 

9.8 

LO 

9.9 

1 

0.4 

10.8 

0.4 

«        •        • 

-^    F    10 

5K)5 

11:25 

17-22 

23:40 

M  10 

6:46 

12:02 

18K)2 

•         •         • 

Th'lO 

0:22 

6:26 

12:40 

18:43 

1.2 

9.7' 

1.2 

9.7 

0.9 

9.9 

0.8 

•        •         • 

1 

10.3 

0.4 

10.3 

0.4 

S    11 

6:40 

11:58 

17:65 

•         •         ■ 

E  Tu  11 

0:17 

6:17 

12:82 

18:33 

F   11 

0:58 

7:02 

18:16 

19:21 

L2 

9.7 

1.2 

•         •         • 

1 

9.9 

0.8 

9.9 

0.7 

10.2 

0.4 

10.1 

0.5 

S'l2 

0:11 

6:11 

12:27 

18:26 

W  12 

0:47- 

6:50 

13K>4 

19K)6 

8    12 

1:86 

7:42 

14K)0 

20:05 

1 

9.6 

1.2 

9.6 

1.2 

1 

9.9 

0.7 

9.9 

0.7 

1 

10.0 

0.6 

9.9 

0.8 

M   13 

0:42 

6:41 

12:68 

18:68 

Th  13 

1.-20 

7:25 

18:40 

19:44 

s 

13 

2:20 

8:28 

14:43 

20:62 

1           1 

9.6 

1.1 

9.5 

1.1 

9.9 

0.7 

9.8 

0.8 

m>^      1    — '^ 

9.7 

LO 

9.6 

1.2 

Tu  14 

1:12 

7:15 

18J» 

19:82 

F 

14 

1:69 

8:05 

14:20 

20:27 

c 

M   14 

8:10 

9:20 

15-.39 

21:51 

1 

9.5 

1.1 

9.5 

1.1 

9.8 

0.9 

9.7 

LO 

9.8 

L4 

9.1 

1.6 

E  w  15 

1:60 

7:62 

14K)6 

20:11 

s 

15 

2:41 

8:50 

16K)6 

21:16 

N 

Tu  15 

4:11 

10:28 

16:46 

22:58 

1             *" 

9.6 

1.1 

9.5 

1.2 

9.6 

LI 

9.4 

L3 

8.9 

L8 

8.7 

2.0 

Th  16 

2:26 

8:82 

14:48 

20:56 

(C 

8 

" 

16 

8:81 

9:43 

16K)0 

22:12 

W 

16 

5:25 

11:35 

18K)8 

■        ■        • 

i 

9.4 

1.2 

9.3 

1.3 

9.2 

L4 

9.1 

L6 

1 

8.7 

2.0 

8.7 

■        •        ■ 

'  <L    F  1 17 

3:11 

9:20 

15:86 

21:45 

M 

17 

4:82 

10:45 

17:06 

23:20 

Th  17 

0:15 

6:42 

12:52 

19:20 

1 
1                      1 

9.3 

L4 

9.2 

1.5 

8.9 

L8 

8.8 

L9 

2.0 

8.8 

L9 

9.0 

s 

lA 

4:02 

10:14 

16:82 

22:44 

N 

Tn 

18 

6:44 

11:56 

18:21 

•        •        • 

F 

1ft 

1:20 

7:55 

14:01 

20:27 

9.1 

1.6 

9.0 

1.7 

I 

4k  x' 

8.7 

L9 

8.8 

•        •        • 

1 

L7 

9.3 

L4 

9.6 

t 

S    19 

6K>4 

11:15 

17:87 

23:49 

w 

10 

0:82 

7:00 

13:10 

19:86 

P 

S     19 

2:84 

8:58 

15Kr2 

2125 

' 

8.9 

1.7 

8.7 

1.8 

L9 

8.9 

L8 

9.1 

LI 

10.0 

0.8 

10.8 

MI20 

6:18 

12:23 

18:49 

•         •         • 

Th  20 

1:45 

8:12 

14:20 

20:44 

s 

20 

8:80 

9:52 

15:66 

22:17 

1 

8.9 

1.7 

9.0 

•         •         • 

1 

L6 

9.4 

L8 

9.7 

0.6 

10.7 

0.1 

10.9 

Tu  21 

0:58 

7:23 

13:82 

19:68 

P    F  '  21 

2:60 

9:14 

16:20 

21:42 

f  m;2i 

4:20 

10:40 

16:46 

23H)2 

1 
1 

L7 

9.1 

1.5 

9.4 

LO 

10.1 

0.7 

10.4 

-0.1 

1L2 

—0.3 

11.3 

N 

W  22 

2.-05 

8:80 

14:88 

21:01 

•    S 

22 

2:48 

10:10 

16:15 

22:85 

Tn  22 

6:07 

11:25 

17:29 

23:47 

1.8 

9.6 

1.0 

9.9 

0.8 

10.7 

0.0 

ILO 

1 

-0.4 

1L4 

—0.5 

1L4 

,Th  23 

8.-08 

9:30 

15:37 

21:68 

,  S    23 

4:40 

10:50 

17H» 

23:22 

W|23 

6:50 

12K>7 

18:10 

•        ■        • 

0.8 

10.2 

0.5 

10.5 

I 

—0.2 

1L2 

—0.4 

1L4 

1 

—0.5 

1L8 

-0.4 

■        •        ■ 

Pi  F    24 

4:06 

10:25 

16:80 

22:60 

E 

Ml  24 

6:27 

11:45 

17:60 

•        ■        ■ 

ThI  24 

0:28 

6:81 

12:49 

18:51 

•  i 

0.2 

10.8 

0.0 

11.0 

—0.6 

1L5 

-0.7 

■        •        ■ 

1L2 

—0.8 

ILO 

-0.1 

S    25 

4:56 

11:16 

17:20 

23:40 

Tu 

25 

0:07 

6:11 

12:29 

18:33 

F 

25 

1:10 

7:11 

13:30 

19:32 

-0.8 

11.2 

—0.4 

11.3 

mm\^ 

1L5 

-0.7 

1L6 

—0.6 

10.8 

0.1 

10.5 

0.3 

'       S    26 

6:45 

12K)2 

18:08 

•         •         • 

\V   2ft 

0:60 

6:55 

18:12 

19:18 

s 

26 

1:50 

7:58 

14:12 

20:15 

1 

—0.5 

1L4 

-0.6 

•         •         • 

n.4 

—0.5 

1L2 

-0.3 

10.3 

0.7 

10.0 

0.9 

1  M   27 

0:25 

6:81 

12:50 

18:55 

Th 

27 

1:34 

7:38 

18:56 

20:00 

S  127 

2:35 

8:39 

15:00 

21:02 

1 

n.4 

—0.6 

11.3 

—0.5 

•■  • 

ILO 

—0.1 

10.8 

0.2 

'^^ 

9.7 

L2 

9.3 

L5  ■ 

'E 

Tu  28 

1:12 

7:18 

13:85 

19:40 

!  F    28 

2:20 

8:24 

14:42 

20:47 

S 

M 

28 

3:24 

9:27 

15:50 

21:64 

11.2 

—0.4 

11.1 

—0.2 

10.5 

0.5 

10.1 

0.8 

D  ~~ 

9.0 

L8 

8.8 

2.1 

i\V   29 

1:59 

8:04 

14:22 

20:28 

D 

S  '29 

8:06 

9:10 

15:82 

21:37 

Tu 

29 

4:20 

10:22 

16:50 

22:54 

, 

10.9 

0.0 

10.7 

.0.2 

9.8 

LI 

9.5 

L5 

1 

8.5 

2.3 

8.3 

2.5 

Th  30 

2:48 

8:58 

16:12 

21:18 

s  [30 

4:00 

10:05 

16:28 

22:32 

A 

W  30 

6:22 

11:26 

17:65 

23:59 

] 

10.4 

0.5 

10.2 

Q.8 

9.2 

L8 

8.9 

2.0 

8.2 

2.7 

8.1 

2.7 

::3);F 

! 

31 

3:40 
9.8 

9:45 
1.1 

16:06 
9.6 

22:11 
1.4 

a    M  31 

1 

5:00 

8.6 

11:05 
2.8 

17:32 

8.4 

23:37 
2.5 

• 

Th 

ietl<j 

lefl  are  placed  in  the  order  of  (x^currenee,  wi 

th  their  times  on 

L  the  first  line  and  heights  < 

>n  the  second  line  of  each  day;   | 

a  comparifl 

on  of  eonsecutiye  heights  will  Indicate  whc 

ther  it  is 

high  or 

low  water. 

The  tlj 

me  used  is  Mean  Local  Civil  for  the  meridi 

an  6°  08' ' 

W'.:  0>>  is  midnight,  12i>  is  noon;  a 

U  hours  less  than  12  are 

in  the 

lorcnoon  ( 

a.  m.),  all  greater  are  in  the  afternoon  (p. 

m.)  and  when  diminished  by  12  give  the  1 

imes  aftei 

r  noon; 

for  instance, 

15:42  Is  8:4 

2  p.  m.    The  heights,  in  feet  and  tenths,  ai 

«  reckoned  from  the  level  of  Ordinary  Lo\« 

r  Water  Sj 

»ringTi 

des,  which  is 

the  datum 

of  soundings  on 

the  Admiralty  Charts  for  t1 

lis  region 

,  and  which  is  5.4  feet  below  mean 

I  sea  level 

» 

Symbo 

Is  and  abbreviations  relating  to  the  moon: 

#,  new  moon; 

),  1st  quar.:  O.  ^ull  moon 

;  C»  8d  quar.:  E. 

moon  on  the   | 

equator;  N 

',  S,  moon 

farthest  north 

or  south  of  the  equ 

ft  tor.  A.  P 

*.  moon 

in  apogee  or  perigee. 
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OCTOBER. 


;8 


Day  of— 


W.  iMo. 


Time  and  Height  of  High  and 
Low  water. 


E 


Th 
F 

S 

M 


N 


1 
2 

3 
4 
5 
6 

7 

I 
Thi    8 

„  I 
F  ,    9 

S  jlO 

S    11 

M'12 


OiTu 
W 


Tu 

W 

Th 

F 


13 
14 
15 
16 


S  17 
S  18 
M  19 
T   20 


W 

Th 

F 

S 


21 
22 
23 
24 


8     S  ,  25 


M'26 

Tu !  27 


^  W ,  28 

A  I         I 


1 

Th 

29 

- 

F    30 

S 

31 

6:28 

8.2 

1:03 
2.6 

2K» 
2.2 

2:60 
1.7 

8:34 
1.2 

4:12 
0.8 

4:50 
0.4 

5:26 
0.2 

OKW 
10.5 

0:39 
10.4 

1:20 
10.2 

2:05 
9.8 

2:67 
9.4 

3:59 
9.0 

5:10 

8.7 

6:25 
8.9 

1:10 
1.7 

2:14 
1.2 

3:10 
0.6 

4:00 
0.2 

4:47 
—0.1 

5:29 
—0.1 

0:06 
10.8 

0:46 
10.5 

1:25 
10.0 

2:05 
9.6 

2:50 
9.0 

3:38 
8.6 

4:34 
8.3 

5:35 

8.2 

0:10 
2.5 


12:31 
2.7 

7:30 
8.4 

8:25 
8.8 

9:12 
9.8 

9:52 

9.8 

10:90 
10.2 

IIKW 
10.4 

11:44 
10.5 

6:04 
0.1 

6:42 
0.2 

7:25 
0.5 

8:12 
0.9 

9:06 
1.4 

10:09 

1.8 

11:20 
2.0 

12.35 
1.9 

7:36 
9.8 

8:38 
9.9 

9:32 
10.5 

10:20 
10.9 

11:05 
11.0 

11:47 
10.9 

6:10 
0.1 

6:48 
0.4 

7:28 
0.9 

8:08 
1.4 

8:51 
1.8 

9:41 
2.2 

10:37 
2.5 

11:39 
2.6 

6:38 
8.3 


19:00 
8.3 

13:33 
2.4 

14:26 
2.0 

15:12 
1.5 

15:54 
1.0 

16:31 
0.6 

17:08 
0.3 

17:45 
0.2 

12:19 
10.5 

12:59 
10.3 

13:40 
10.0 

14:30 
9.6 

15:26 
9.2 

16:33 

8.8 

17:48 

8.8 

19:02 
9.0 

13:44 
1.6 

14:43 
0.9 

15:86 
0.4 

16:24 
0.0 

17:08 
—0.1 

17:50 
0.0 

12:26 
10.7 

13:05 
10.2 

13:45 
9.8 

14:28 
9.2 

15:13 

8.7 

16:05 
8.4 

17:04 
8.2 

18:06 
8.2 

12:40 
2.4 


20:00 
8.6 

20:50 
9.1 

21:33 
9.6 

22:12 
10.0 

22:49 
10.3 

23  A5 
10.5 


18:23 
0.2 

19:04 
0.3 

19:48 
0.7 

20:39 
1.1 

21:86 
1.6 

22:45 
1.9 

28:58 
2.0 


20:08 
9.6 

21:05 
10.2 

21:56 
10.7 

22:43 
U.O 

28:26 
11.0 


18:29 
0.3 

19:07 

0.7 

19:47 
1.1 

20:29 
1.6 

21:15 
2.0 

22:09 
2.4 

28:08 
2.6 


19:06 
8.5 


NOVEMBER. 


-•  Day  of— 


S  i  W.  [Mo. 


£!  S       1 
;M     2 

I 

JTu    3 
W     4 
O  Th    5 
F     6 

I  S  '    7 
N    g      8 
,M     9 
Tu  10 
11 


Time  and  Heiffht  of  High  and 
Low  Water. 


12 


W 

C  Th 
F    13 

E  S  1 14 
S  15 
M  16 
Tu  17 
W '  18 
Th  19 


F 

20 

S 

21 

s 

22 

M 

23 

Tu 

24 

A  W  25 


Th.26 


F 

S 

E     g 


27 
28 
29i 


Mi  30 


1:10 
2.2 

2:08 

1.8 

2:52 
1.3 

8:39 
0.8 

4:20 
0.4 

5:02 
0.1 

5:44 
0.0 

0:22 
10.6 

1:06 
10.4 

1:.55 
10.1 

2:47 
9.7 

3:48 
9.3 

4:55 
9.1 

6:05 
9.1 

0:47 
1.6 

1:50 
1.3 

2:50 
1.0 

3:40 
0.7 

4:27 
0.4 

5:10 
0.4 

5:50 
0.6 

0:28 
10.1 

1:02 
9.8 

1:40 
9.4 

2:19 
9.0 

3:00 

8.8 

3:48 

8.5 

4:41 

8.4 

6:40 

8.5 

0:15 
2.1 


7:85 

8.7 

8:26 
9.2 

9:13 
9.7 

9:67 
10.1 

10:39 
10.5 

11:20 
10.7 

12:00 
10.7 

6:27 
0.1 

7:12 
0.3 

8:01 
0.7 

8:55 
1.1 

9:66 
1.6 

11K)4 
1.7 

12:14 
1.7 

7:12 
9.8 

8:15 
9.7 

9:10 
10.1 

10:00 
10.4 

10:46 
10.5 

11:28 
10.5 

12:06 
10.3 

6:27 
0.8 

7:04 
1.1 

7:40 
1.4 

8:20 
1.7 

9:03 
2.0 

9:52 
2.1 

10:46 
2.2 

11:45 
2.2 

6:40 

8.7 


18:88 
2.0 

14:29 

1.5 

15:18 
1.0 

16:00 
0.6 

16:41 
0.2 

17:23 
0.0 

18:05 
0.0 

12:44 
10.5 

18:30 
10.3 

14:20 
9.9 

15:17 
9.5 

16:20 
9.1 

17:30 
9.0 

18:40 
9.2 

13:20 
1.5 

14:20 
1.2 

15:15 
0.8 

16:05 
0.5 

16:50 
0.4 

17:80 
0.6 

18:08 
0.7 

12:45 
10.0 

13:20 
9.6 

14:00 
9.2 

14:40 

8.9 

15:24 

8.6 

16:14 
8.6 

17:10 
8.4 

18:10 
8.6 

12:45 
2.0 


20:01 
&9 

20:51 
9.5 

21:87 
9.9 

22:19 
10.8 

23:00 
10.6 

23:40 
10.7 


18:60 
0.2 

19:87 
0.6 

20:28 
0.9 

21:25 
1.3 

22:29 
1.6 

28:39 

1.8 


19:45 
9.5 

20:44 
.   9.9 

21:36 
10.3 

22:24 
10.5 

23:08 
10.6 

23:49 
10.4 


18:45 
0.9 

19:21 
1.2 

20:00 
1.6 

20:40 
1.8 

21:27 
2.1 

22:19 
2.2 

23:16 
2.2 


19:10 
8.8 


DECEMBER. 


o 

N 


c 

E 


Day of— 

Time  and  Heigh 
LowW) 

t  of  High  and 

W.  Mo. 

ater. 

Tu'    1 

1:15 
1.8 

7:39 
9.0 

13:48  20:0: 
1.6        9.S 

W     2 

2:10 
1.4 

8:33 
9.5 

14:88  21X1) 
1.1          9.  J 

Th    3 

3:04 
0.9 

9:25 
10.0 

15:30  21.50 
0.7       10/2 

F      4i 


S 

s 

M     7 
Tu.    8 


^1 
6 


W 

Th 

F 

S 


9 
10 
11 
12 


s  ;i3 

M    14 

Tu  15 
W;16 
Th  17 
Fll8t 

s  S  19. 
S  20' 
M  j  21 1 
Tu'22 

aIw  23 
Th  24 
F  i25 

E    S    26 

3)  S  !27 
M  28 
Tu  29 

W I  30 : 

I 

Th;  31 1 


8:54 
0.5 

4:41 
0.1 

6:28 
—0.1 

0:10 
10.8 

0:66 
10.7 

1:45 
10.5 

2:85 
10.1 

3:33 

9.8 

4:34 
9.4 

5:40 
9.3 

0:20 
1.7 

1:25 
1.6 

2:'25 
1.4 

3:20 
1.2 

4:10 
1.0 

4:52 
0.9 

5:81 
0.9 

0:08 
9.9 

0:41 
9.7 

1:15 
9.4 

1:49 
9.3 

2A5 
9.-1 

3K)7 
9.0 

8:53 

8.8 

4:48 

8.7 

6:60 
8.7 

0:29 
1.8 

1:81 
L6 


10:14 
10.4 

11:00 
10.7 

11:45 
10.8 

6:14 
—0.1 

7:01 
0.0 

7:50 
0.3 

8:42 
0.7 

9:40 
1.1 

10:41 
1.4 

11:47 
1.6 

0:45 
9.8 

7:50 
9.4 

8:49 
9.7 

9:41 
9.9 

10r29 
10.1 

11:11 
10.1 

11:50 
10.0 

6:07 
1.0 

6:41 
1.2 

7:15 
1.3 

7:50 
1.4 

8.-28 
1.6 

9:11 
1.7 

10:00 
1.8 

10:55 
1.9 

11:66 
1.9 

6:63 
8.9 

7:56 
9.3 


16:18 
0.3 

17K)6 
0.0 

17:61 
—0.1 

12:32 
10.8 

13:20 
10.6 

14:10 
10.3 

15:01 
9.9 

16:02 
9.6 

17:07 
9.3 

18:12 
9.2 

12:52 
1.6 

18:56 
L5 

14:54 
1.3 

15:45 
1.1 

16:31 
0.9 

17:11 
0.9 

17:50 
1.0 

12.-25 
9.8 

12:59 
9.6 

1331 
9.4 

14H)6 
9.2 

14:45 
9.0 

15r29 
8.9 

16:20 
'  8.8 

17:18 

8.7 

18:21 
8.8 

13:00 
1.7 

14:08 
1.3 


2257 
10  6 

23iil 
10.  H 


-0.1 

19:25 
O.i 

2D:I7 
0.5 

21:11 
0.9 

£;10 
1.3 

23:13 

1.0 


19:1S 
9.3 

ai>:ai 
9.5 

21:16 

9.>* 

10.  IJ 

22-.VI 
10. 1 

23:32 
10.: 


lsrJ4 

1.1 

1J<:.^ 
1.2 

19:-51 
1,4 

1.5 

30:47 

-[A 

ilis'i 

1.^ 

22iS 

23rri 

i.y 


192^ 
9.1 

9.^ 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  da}*: 
a  comparison  of  consecutlye  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Mean  Local  Civil  for  the  meridian  &^  OS'  W.;  0)>  is  midnight,  12t>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  tn  the  afternoon  (p.  in.)  and  when  diminished  by  12  give  the  times  afternoon;  for  instance. 
15:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  level  of  Ordinary  Low  Water  Spring  Tides,  which  ia 
the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  5.4  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:#,  new  moon:  ^,  Lst  quar.:  Q,  full  moon;  C>  3d  quar.;  £,  moon  on  the 
j  equator;  N,  S,  mrK>n  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 

FEBRUARY. 

MARCH. 

1 

Dayof— 

Time  and  Height  of  High  and 
I>ow  Water. 

• 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

,w.;mo. 

W. 

Mo. 
1 

W. 

Mo. 
1 

1 

■      Thi    1 

'           1 

0.06 
1.2 

6:10 
10.5 

12:25 
1.8 

18:26 
10.5 

£ 

0:55 
0.8 

6:59 
11.0 

13:14 
0.9 

19:17 
11.0 

6:58 
11.6 

12:14 
0.2 

18:16 
11.6 

• 

«         •         • 

F  ,   2 

1 

0:41 
1.4 

6:44 
10.5 

12:59 

1.4 

19:00 
10.4 

M 

2 

1:30 
1.0 

7:35 
10.9 

13:60 
1.1 

19:55 
10.7 

M 

2 

0:30 
0.2 

6:36 
11.6 

12:.':0 
0.8 

18:54 
11.6 

S      3 

1 

1:16 
1.5 

7:19 
10.3 

13:34 
1.6 

19:38 
10.2 

Tu 

3 

2:10 
1.8 

8:15 
10.6 

14:30 
1.6 

20:37 
10.4 

Tu 

3 

1:09 
0.4 

7:13 
11.4 

13:28 
0.6 

19:82 
11.3 

l» 

4 

1:52 
1.7 

7:57 
10.1 

14:11 
1.8 

20:17 
10.0 

,w 

4 

2:52 
1.7 

9:00 
10.1 

16:16 
1.9 

21:25 
9.9 

W 

4 

1:49 
0.8 

7:54 
U.O 

14:09 
1.0 

20:15 
10.8 

EM     5 

1 

2:fl2 
2.0 

8:40 
9.9 

14:55 
2.1 

21:02 
9.8 

}) 

Th 

5 

3:42 
2.1 

9:53 
9.7 

16:11 
2.4 

22:22 
9.5 

Th 

5 

2:30 
1.8 

8:40 
10.5 

14:56 
1.6 

21:04 
10.2 

D  Tu    6 

3:18 
2.2 

9:26 
9.7 

15:42 
2.3 

21:53 
9.5 

F 

6 

4:44 
2.5 

10:56 
9.3 

17:20 
2.6 

23:80 
9.2 

D 

F 

6 

3:21 
L9 

9:31 
9.9 

15:50 
2.2 

22:00 
9.5 

W 

7 

4:10 
2.4 

10:21 
9.4 

16:40 
2.5 

22:52 
9.4 

S 

7 

5:56 
2.7 

12:09 
9.2 

18:35 
2.6 

•  •        • 

•  •        • 

N 

S 

7 

4:21 
2.5 

10:34 
9.3 

17:00 
2.7 

23:11 
9.1 

Th     8 

5:14 
2.6 

11:25 
9.3 

17:49 
2.6 

28:58 
9.3 

J 

8 

0:45 
9.8 

7:13 
2.4 

18:22 
9.4 

19:49 
2.1 

s 

8 

5:39 
2.8 

11:50 
9.0 

18:20 
2.8 

■        •        • 
•        •        • 

F 

9 

6:25 
2.5 

12:38 
9.4 

19:00 
2.3 

«         *         ■ 
■         •         • 

'm 

9 

1:58 
9.7 

8:22 
1.8 

14:80 
10.1 

20:54 
1.4 

M 

9 

0:30 
9.0 

6:59 
2.6 

13:09 
9.2 

19:36 
2.3 

S 

10 

1:09 
9.6 

7:34 
2.1 

13:41 

9.8 

20:06 
1.7 

p 

Tu 

10 

3:00 
10.6 

9:24 
1.0 

15:80 
10.9 

21:50 
0.6 

P 

Tu 

10 

1:45 
9.5 

8:10 
2.0 

14:18 
9.9 

20:42 
1.5 

^'    IS   11 

2:15 
10.2 

8:39 
1.4 

14:45 
10.5 

21:08 
1.0 

W 

11 

8:57 
11.8 

10:16 
0.2 

16:28 
11.6 

22:41 
—0.1 

W 

11 

2:49 
10.3 

9:10 
1.1 

15:17 
10.7 

21:38 
0.7, 

1       M 

1 

12 

3:15 
10.9 

9:86 
0.6 

15:43 
11.2 

22:03 
0.3 

o 

Th 

12 

4:48 
11.9 

11:05 
-0.4 

17:10 
12.1 

28:29 
-0.6 

Th 

12 

3:42 
11.1 

10:02 
0.3 

16:09 
11.4 

22:27  1 
0.0 

P  Tu  13 

4:10 
11.5 

10:30 
0.0 

16:36 
11.8 

22:56 
—0.3 

F 

13 

5:34 
12.8 

11:50 
—0.7 

17:57 
12.3 

■        •        • 
•        ■        • 

2 

F 

13 

4:31 
11.7 

10:49 
—0.8 

16:54 
12.0 

23:10 
-0.5 

W  14 

• 

5:01 
12.1 

11:20 
-0.5 

17:25 
12.2 

23:40 
-0.6 

E 

S 

14 

0:12 
-0.7 

6:18 
12.3 

12:35 
-0.6 

18:40 
12.2 

S 

14 

5:15 
12.1 

11:32 
-0.6 

17:36 
12.2 

23:52 
—0.5 

Th  15 

5:50 
12.3 

12H)7 
—0.6 

18:14 
12.3 

•        ■        • 
■        «        ■ 

1 

s 

15 

0:55 
—0.4 

7:00 
12.0 

13:16 
—0.2 

19:22 
11.8 

s 

15 

5:57 
12.1 

12:12 
—0.4 

18:16 
12.0 

•         •         • 
■         ■         ■ 

F    16 

0:30 
—0.6 

6:37 
12.2 

12:54 
—0.6 

19:00 
12.1 

M 

16 

1:39 
0.1 

7:42 
11.5 

13:59 
0.4 

20:03 
11.1 

M 

16 

0:31 
—0.3 

6:36 
11.9 

12:51 
—0.1 

18:55 
U.7 

E   s 

17 

1:18 
0.3 

7:28 
11.9 

13:40 
—0.1 

19:46 
11.7 

Tu 

1 

17 

2:20 
0.8 

8:25 
10.7 

14:41 
1.2 

20:46 
10.3 

Tu 

17 

1:11 
0.2 

7:15 
11.8 

13:30 
0.6 

19:34 
U.O 

S 

1 

18 

2:06 
0.2 

8:10 
11.8 

14:28 
0.5 

20:32 
11.0 

W 

1 

18 

3:05 
1.7 

9:08 
9.9 

15:29 
2.1 

21:80 
9.5 

* 

W 

18 

1:60 
0.9 

7:51 
10.7 

14:10 
1.3 

20:11 
10.3 

!M  19 

2:51 
0.9 

8:57 
10.7 

15:16 
1.3 

21:22 
10.3 

<L 

Th 

19 

8:52 
2.5 

9:55 
9.1 

16:20 
2.8 

22:22 

8.8 

Th 

19 

2:29 

1.8 

8:31 
9.8 

14:50 
2.2 

20:52 
9.5 

C ,  Tu  20 

1 

8:42 
1.6 

9:47 
9.9 

16:09 
2.0 

22:14 
9.5 

F 

20 

4:48 
3.2 

10:51 
8.6 

17:20 
3.4 

23:24 

8.2 

S 

F 

20 

3:11 
2.6 

9:14 
9.1 

15:36 
2.9 

21:37 

8.7 

W  21 

4:37 
2.4 

10:42 
9.2 

17:07 
2.7 

23:12 
8.9 

s    S 

21 

5:55 
3.6 

12:00 
8.1 

18:31 
3.6 

■         ■         ■ 
•         ft         • 

(C 

S 

21 

4:00 
8.8 

10:04 
8.4 

16:30 
3.6 

22:32 

8.2 

Th  22 

5:38 
2.9 

11:44 

8.7 

18:11 
3.0 

•         ■         • 
■         •         ■ 

A,   S 

22 

0:85 
8.1 

7:06 
3.5 

13:09 
8.1 

19:40 
3.4 

A 

s 

22 

5:01 
3.8 

11:05 
8.0 

17:37 
3.9 

23:42 
7.9 

F    23 

0:16 
8.6 

6:45 
8.1 

12:49 
8.5 

19:18 
3.1 

M 

28 

1:40 
8.3 

8:10 
8.2 

14:10 
8.6 

20:37 
2.9 

M 

23 

6:15 
3.8 

12:19 
7.9 

18:51 
3.7 

•        •        • 

8    24 

1:21 
8.5 

7:50 
3.0 

13:51 
8.6 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  It  is  high  or  low  water. 

The  time  used  is  mean  Local  Civil  for  the  meridian  8°  16'  W.;  0>>  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  timed  after  noon;  for  instance, 
15:42  is  3:42  p.  m.  The  heights,  In  feet  and  tenths,  are  reckoned  from  the  level  of  Ordinary  Low  Water  Spring  Tides,  which  is 
the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  5.8  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }),  1st  quar.;  O*  f^^l  moon;  (^,  8d  quar.;  E,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  helRhts  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Mean  Local  Civil  for  the  meridian  8°  16'  W;  0^  Is  midnight,  12)>  is  noon;  all  hours  leas  than  12  are  in  the 
forenoon  (a.m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instancf. 
15:42  is  8:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  level  of  Ordinary'  Low  Water  Spring  Tides,  which  v 
the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  5.8  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  %  new  moon;  }),  1st  quar.;  Q,  full  moon;  ^,  8d  quar.;  £,  moon  on  the 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator:  A,  P,  moon  in  apogee  or  perigee. 
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P 

F 

21 

?^5 

9:22 

15:30 

21:M 

^|M!2l 

4:80 

11. 9 

10:45 
-0.4 

"1*1 

'^«8 

S   W  22 

2:15       8:89 

w1 

"i""? 

• 

S 

22 

U,8 

0.1 

n.7 

-0.2 

Tu  22 

0.3 

—0.7 

17^5 

-6.7  1 

Th  23 

S  'K 

15:45 

22:03 

8 

■23 

4:43 

^'!1 

'ii.'§ 

2837 

W  23 

^il 

12:10 
0.6 

18:18 

P:F;24 

1:10      10:30 
ll.S        0,0 

li,8 

-0.8 

E 

M 

24 

ii4 

-0.8 

12.5 

'Th'24 

-3u 

vto 

-0.2 

1L8 

S    26 

6*2      11:20 

17:28 

28:14 

To 

25 

-O.M 

nX 

—0,7 

'fi*! 

F   2,'> 

o!l 

7:16 

13-.S2 

u1 

g.2ft 

12.4     -0,7 

12,4 

:  W  26 

^'% 

7:00 

18:15 
^.3 

1031 

S  '26 

0.9 

10  7 

14:18 
1.8 

20'16l 
10.3 

M  27 

-T7      lU'J 

-0I 

"*? 

;Th 

27 

0^ 

iVe 

'0^ 

li-B 

8 

27 

2:85 

Tt 

14:59 

9.5 

E  Tu28 

4'S       IS\ 

i'o^ 

IB*-, 

^ 

28 

2:22 

«:2^ 

14:45 

20:48 

J 

M 

28 

Te 

9:25 
9.0 

3.0 

21:B0 
8.7, 

W  29 

Tl     n!" 

"0^ 

20:32 

5 

S 

29 

Ti 

iVi 

"i^ 

"o^J 

To 

29 

13 

'V\ 

"s" 

''tl 

1      Th  30 

2:,11       8:57 

15:18 

21:21 

8 

30 

3:50 

10:03 

16:28 

22:32 

■^ 

W 

30 

ii 

8.0 

1SOT 
3.8 

1    F  31 

Vs      I'o" 

I&IO 

^•?fl 

^ 

M 

31 

3.2        i.b        3.4 

h  their  tiroes  on  the  flta 
therlllshlghorlowwB 

n8°l6'W.;0klamldnl( 

m.l  and  when  dimlnlsl 
recHoned  Irom  the  lev 
hli  region,  and  whieh  if 

•.new  moon;  5,  l.t  q 
ator;  A.  P.  moon  In  apo( 

2S:3R 

8.2 

1 

TheU 
aoomparis 
I        The  tl 

the  datum 

Symbo 

a  are  placed  In  the  o^ec  ol  oceurrence,  w 
on  of  eoniecutlve  heights  will  Indicate  wh 
me  UKd  ii  Mean  Luvul  CItI]  lur  the  merldl 
a.  m.),  all  grealei  are  In  the  aftcnionn  (p 

p.m.   The  height*.  In  leet  and  tenths,  art 

tune  and  helgbU 

ht,  12>  la  noon:  al 
tied  by  12  give  (he 
el  of  Ordinary  Low 

(..cor'Jirlgee. 

n  the  aecond  line  o(  each  day; 

houn  le»  than  12  are  In  the 
mea  afternoon:  'or  inilauce. 
Water  Spring  Tide.,  which  1> 
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QUEEN8T0WN  (Cork  Harbor),  IRELAND,  1903. 


1 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

• 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

c  Day  of— 
S    W.  Mo. 

E     S.    1 

Time  and  Height  of  High  and 
Low  Water. 

d*  Day  of— 

8 

Time  and  Height  of  Hi« 
Low  Water. 

hand 

W.  Mo. 

Th    1 

s 

y,'.  Mo. 
Tu    1 

0:08 
7.9 

6:87 
8.7 

12:40 
8.0 

19:10 
3.6 

1:18 

8.6 

7:44 
2.9 

13:46 
9.0 

20:10 
2.5 

1:21 
9.2 

7:45 
2.4 

13:50 
9.6 

20:1> 
2.0 

F     2 

1:12 

8.2 

7:41 
3.3 

13:41 
8.4 

20:10 
3.0 

M     2. 

2:11 
9.8 

8:88 
2.1 

14:35 
9.7 

20:56 
L8 

;W     2 

'        2:18 
9.9 

8:40 
1.7 

14:45 
10.3 

21«.=> 
1.3 

S      3 

2:10 

8.7 

8:85 
2.7 

14:34 
9.1 

20:58 
2.3 

Tu    3: 

1 

8:00 
10.1 

9:19 
1.4 

15:21 
10.5 

21:4C 
1.0 

Th    3 

8:10 
10.7 

9:80 
0.9 

15:85 
11.0 

21  »5 
0.6 

S     4 

2:58 
9.5 

9:19 
1.9 

15:20 

9.8 

21:39 
1.6 

\V     4 

8:44 
10.9 

10K)1 
0.7 

16H)6 
U.2 

22:21 
0.4 

OF     4 

4K)0 
11.3 

10:18 
0.3 

16:24 
11.6 

2!:41 

ai 

E   M     5 

1 

3:40 
10.2 

9:58 
1.2 

15:59 
10.6 

22:16 
0.9 

O  Th    5 

4:26 
11.5 

10:43 
0.2 

16:47 
11.7 

28Kyi 
0.0 

^^  S     5 

4:48 
11.8 

11:50 
—0.1 

17:10 
12.0 

2327 
-0.2 

G  Tu    6 

4:18 
10.9 

10:84 
0.6 

16:37 
11.2 

22:52 
0.4 

F     6 

5:09 
1L9 

11:24 
—0.1 

17:30 
12.0 

23:46 
—0.1 

S     6 

b-JH 
12.1 

11:60 
—0.8 

17-.57 
12,1 

•        •       • 
■        ■       ■ 

W     7 

4:55 
11.5 

11:10 
0.2 

17:14 
11.7 

23:30 
0.1 

5:50 
12.0 

12.-06 
—0.1 

18:12 
11.9 

•         •         • 
«         ■         • 

p 

M     7 

0:18 
-0.2 

6:20 
12.0 

12:38 
—0.1 

18:45 

ll.i» 

Th    8 

5:34 
11.8 

11:49 
0.0 

17:51 
11.8 

■         •         * 
•         •         • 

N  1  S  1   8 

1            1 

0:80 
0.0 

6:85 
11.8 

12:51 
0.1 

18:57 
11.7 

Tu 

8 

1.-02 
0.0 

7:09 
11.8 

13:25 
0.2 

19:31 

11.6 

F     9 

0:08 
0.0 

6:11 
11.8 

12:26 
0.1 

18:31 
11.7 

!M 

9 

1:14 
0.3 

7:20 

n.4 

13:38 
0.6 

19:45 
11.2 

W 

9 

1:60 
0.4 

8:57 

n.8 

14:16 
0.7 

20:23 
11.1 

S    10 

0:46 
0.2 

6:51 
11.6 

13:08 
.     0.4 

19:12 
11.4 

P!Tu  10 

2:02 
0.9 

8:10 
10.9 

14:'29 
1.2 

20:35 
10.6 

Th  10 

2:42 
1.0 

8:60 
10.7 

15:10 
1.2 

21:19 
10.4 

1 

S    11 

1:28 
0.6 

7:34 
11.2 

13:50 
0.9 

19:57 
10.9 

:w  11 

2:56 
1.5 

9:04 
10.2 

15:25 
1.8 

21:35 
9.9 

C    F   11 

8:40 
1.5 

9:49 
10.2 

16:10 
1.7 

223) 
9.9 

'n 

M   12 

2:13 
1.2 

8:20 
10.5 

14:38 
1.6 

20:46 
10.2 

CiTh  12 

8:58 
2.1 

10:06 
9.7 

16:30 
2.3 

22:40 
9.6 

E    S    12 

4:44 

1.9 

10:52 
9.7 

17:16 
2.1 

23i5 

9.0 

(T  Tu  13 

3:05 
1.9 

9:15 
9.9 

15:35 
2.2 

21:45 
9.6 

F    13 

6:07 
2.4 

11:16 
9.4 

17:44 
2.4 

23:58 
9.3 

S    13 

5:60 
2.2 

11:59 
9.5 

18:25 
2.2 

«        •        - 

jW  14 

4:08 
2.5 

10:19 
9.3 

16:44 
2.7 

22:55 
9.1 

E 

S 

14 

6:20 
2.8 

12:28 
9.4 

18:55 
2.2 

■         ■         • 
•         •         • 

M   14 

0:32 
9.5 

6:58 
2.1 

13:06 
9.5 

19-30 

2.U 

Th  15 

5:22 
2.7 

11:34 
9.1 

18:02 
2.7 

•  ■         • 

•  •         ■ 

s 

15 

1:02 
9.5 

7:27 
2.0 

13:86 
9.8 

19:58 
1.7 

TU;15 

1:88 
9.6 

8:00 
1.9 

I4K)6 
9.8 

20:30 
1.7 

P    F    16 

0:13 
9.1 

6:41 
2.5 

12:50 
9.3 

19:18 
2.3 

M 

16 

,  2K» 
10.0 

8:27 
1.4 

14:38 
10.8 

20:53 
1.2 

W 

16 

2:35 
9.9 

8:58 
1.5 

15:02 
10.1 

2151 
1.3 

,S    17 

1:25 
9.5 

7:51 
2.0 

13:59 
9.9 

20:21 
1.6 

Tu 

17 

2:59 
10.5 

9:19 
0.9 

15:24 
10.7 

21:42 
0.7 

Th  17 

1 

8:28 
10.3 

9:47 
1.2 

15:50 
10.4 

22:10 
1.0 

E'  S    18 

2:29 
10.2 

8:50 
1.2 

14:55 
10.6 

21:16 
0.8 

W  18 

8:47 
11.0 

10:06 
0.5 

16:10 
11.1 

22:28 
0.4 

•    F!18 

■      1 

4:14 
10.6 

10:81 
0.9 

16:35 
10.7 

2252 
0.^ 

M   19 

1 

8:21 
11.0 

9:40 
0.5 

15:46 
11.3 

22:03 
0.2 

•  'Th  19 

1 

4:82 
11.3 

10:50 
0.3 

16:52 
11.8 

23:10 
0.3 

s 

S  '19 

1 

4-55 
10.7 

11:12 
0.8 

17:15 
10.8 

23:3L> 
0.? 

• 

Tu  20 

4:10 
11.5 

10:25 
0.0 

16:31 
11.7 

22:48 
-0.2 

:  F   20 

• 

5:18 
11.3 

11:80 
0.3 

17:38 
11.3 

23:50 
0.5 

* 

S 

20 

5:34 
10.7 

11:51 
0.9 

17:58 
10,7 

•       «      • 

W  21 

i 

4:52 
11.9 

11:09 
—0.3 

17:12 
11.9 

23:29 
-0.3 

s 

S    21 

5:51 
1L2 

12:10 
0.6 

18:10 
ILO 

«        •        • 
•        •        « 

M 

21 

0.09 
1.0 

6:11 
10.6 

1228 
1.2 

1S:» 

Th  22 

5.88 
11.9 

11:49 
-0.2 

17:64 
11.8 

•         ■         • 

S    22 

0:28 

0.8 

6:80 
10.8 

12:48 
1.1 

18:48 
10.6 

Tu 

22 

0:45 
1.4 

6:46 
10.4 

13:01 
1.5 

19:04 
10.2 

F:23 

1 

0K)9 
0.0 

6:14 
11.6 

12:29 
0.2 

18:31 
11.4 

M   23 

• 

1:05 
1.8 

7:08 
10.3 

13:24 
1.6 

19:26 
10.1 

A 

W 

23 

1:20 
1.7 

7:20 
10.0 

13:87 
1.9 

19:37 
9.9 

S  '24 

0:48 
0.5 

6:51 
11.2 

18Ky7 
0.8 

19:10 
10.8 

Tu  24 

1:42 
1.9 

7:48 
9.8 

14:00 
2.2 

20:01 
9.6 

Th 

24 

1:54 
2.1 

7:54 
9.7 

14:11 
2.3 

9.6 

S 

S    25 

1:27 
1.1 

7:30 
10.5 

13:47 
1.5 

19:49 
10.2 

A 

W  25 

221 
2.4 

8:21 
9.8 

14:40 
2.7 

20:41 
9.1 

|f;25 

2:30 
2.4 

8:31 
9.4 

14:48 
2.6 

20:51 
9.3 

M   26 

2:06 
1.9 

8:10 
9.8 

14:26 
2.3 

20:29 
9.4 

Th  26 

1 

8:01 
2.9 

9:06 
8.9 

15:22 
3.1 

21:25 

8.7 

e|  S    26 

1 

8K)9 
2.7 

9:13 
9.2 

15:30 
2.8 

21:37 

ai 

Tu27 

2:49 
2.6 

8:51 
9.1 

15:11 
2.9 

21:13 

8.H 

D    F.27 

8:48 
8.3 

9:61 
8.6 

16:14 
3.4 

22:18 
8.5 

D  '  8  '  27 

1 

8:54 
2.9 

10H)1 
9.0 

16:20 
3.0 

22:30 

I 

W  28 

8:35 
8.2 

9:38 

8.5 

16KK2 
3.6 

22:06 
8.3 

S    28 

4:42 
3.5 

10:49 
8.5 

17:12 
8.4 

28:19 
8.5 

M  28 

4:50 
8.0 

10:59 
8.9 

1720 
3,0 

2330 

8l9 

Th  29 

4:82 
8.7 

10:36 

8.2 

17K)5 
3.8 

23:09 

8.1 

E 

n  29 

5:45 
3.4 

11:50 
8.6 

18:16 
3.2 

■         •         • 
•         •         • 

Tu  29 

5:55 
2.9 

12:01 
9.0 

1827 
2.8 

■        ■        • 

I 

F 

30 

5:40 
8.8 

11:42 
8.1 

18:14 
3.7 

*  •         • 

•  ■         ■ 

M   30 

0:20 

8.7 

6:47 
3.0 

12:51 
9.0 

19:16 
2.7 

W  30 

0:35 
9.2 

7:00 
2.6 

18:07 
9.4 

19:32 

2.3 

S  '3\ 

0:16 

8,2 

6:46 
3.5 

12:48 
8.4 

19:15 
3.2 

Th  31 

1 

1:40 
9.6 

8HB 
2.0 

14:10 
10.0 

20:33 
1.6 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  da\: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Mean  Local  Civil  for  the  meridian  8°  16'  W.;  0i>  is  midnight,  12i>  is  noon:  all  hours  less  than  12  are  in  tbt- 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  hy  12  give  the  times  after  noon;  for  instaniT. 
15:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reclconed  from  the  level  of  Ordinary  Low  Water  Spring  Tides,  which  l^ 
the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  5.s  feet  below  mean  sen  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  T.  1st  qnar.:  O.  fu'J  moon;  C  3d  quar.;  K,  moon  on  ibif 
equator;  N,  S,  moon  farthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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1 
1 

• 

Day of— 

JANUARY. 

FEBRUARY. 

s 
c 

MARCH. 

Time  and  HeU ht  of  High  and 
Low  Water. 

• 

§ 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

Day  of— 

Time  and  Height  of  Hij 
Low  water. 

1 
^h  and 

W. 

Mo. 

1 

W. 

Mo. 
1 

c 

W.I  Mo. 

1 

Th 

2:20 
13.1 

8:40 
0.6 

14:87 
12.4 

20:55 
0.8 

£ 

2:58 
13.2 

9:22 
0.4 

15:12 
12.6 

21:36 
0.8 

S 

1 

2:01 
13.6 

8:24 
0.0 

14:20 
18.1 

20:41 
0.2 

■ 

F 

2 

2:50 
12.9 

9:12 
0.6 

15K)0 
12.2 

21:25 
1.1 

M 

2 

3:29 
13.3 

9:58 
0.4 

15:48 
12.7 

22:10 
0.9 

M 

2 

2:36 
13.6 

9:01 
0.0 

14:51 
13.1 

21:15 
0.3 

s 

3 

8:18 
12.8 

9:48 
0.7 

16:30 
12.1 

21:66 
1.8 

Tu 

3 

4H)1 
13.8 

10:85 
0.5 

16:19 
12.7 

22:46 
0.9 

Tu    3 

8:10 
13.6 

9:36 
0.1 

15:24 
13.1 

21:50 
0.5 

s 

4 

3:48 
12.8 

10:20 
0.8 

16:04 
12.2 

22:80 
1.5 

W 

4 

4:40 
13.8 

11:14 
0.8 

17:02 
12.6 

28:27 
1.3 

W 

4 

3:41 
13.6 

10:12 
0.4 

15:67 
13.0 

22:28 
0.7 

E   M 

1 

5 

4:22 
12.9 

10:58 
0.9 

16:43 
12.3 

28:09 
1.6 

D 

Th 

5 

5:27 
13.0 

11:58 

1.1 

17:54 
12.8 

•        •        • 
■        •        • 

Th 

5 

4:20 
13.3 

10:52 
0.8 

16:88 
12.8 

23:08 
LI 

ITu 

1 

6 

6:05 
12.9 

11:40 
1.0 

17:31 
12.2 

28:52 
1.7 

F 

6 

0:15 
L6 

6:26 
12.4 

12:51 
L7 

18:58 

n.7 

3) 

F 

6 

5:06 
12.9 

11:35 
L3 

17:27 
12.8 

23:56 
L5 

W 

7 

5:56 
12.7 

12:26 
1.2 

18:80 
12.0 

»         >         • 
•         •         • 

S 

7 

1:18 
2.0 

7:86 
11.9 

13:55 
2.42 

20:12 
11.6 

X   S 

1 

7 

6:04 
12.2 

12:27 
1.9 

18:31 
11.7 

1 
•         •         « 

«         •         • 

Th 

8 

0:45 
1.9 

7:00 
12.4 

13:23 
1.5 

19:86 
11.8 

N 

s 

8 

2:80 
2.4 

8:51 
11.8 

15:11 
2.6 

21:28 
11.9 

S 

8 

0:55 
2.0 

7:16 
1L6 

13:80 
2^ 

19:50 
1L4| 

F 

» 

1:48 
2.2 

8K» 
12.2 

14:29 

1.8 

20:44 
11.9 

M 

9 

8:60 
2.2 

10:06 
12.0 

16:25 
2.2 

22:39 
12.4 

M     9 

2:10 
2.4 

8:35 

n.4 

14:48 
2.9 

21:08 
1L7 

s 

10 

3K)0 
2.8 

9:18 
12.8 

15:42 
1.9 

21:53 
12.2 

PTu 

10 

5:01 
1.6 

11:16 
12.4 

1782 
L5 

23:42 
13.1 

p 

Tu  10 

8:27 
2.3 

9:54 

n.7 

16:08 
2.6 

22:22 
12.4 

N 

s 

11 

4:15 
1.9 

10:26 
12.5 

16:60 
1.6 

28:00 

12.7 

\V  1 11 

6:05 
0.8 

12:18 
12.8 

18:31 
0.8 

•  ■         • 

•  •         • 

W  11 

4:40 
1.7 

11:00 
12.2 

17:12 

L8 

23:25 
13.1 

M 

12 

522 
1.3 

11:30 
12.8 

17:53 

1.1 

23:58 
18.2 

O 

Th'12 

0:40 
13.8 

7:01 
0.0 

13:18 
13.3 

19:22 
0.1 

Th  12 

1 

6:46 
0.9 

12:01 

12.8 

18:12 
0.8 

.    .    .  ' 

•         •         • 

P 

O 

Tu 

13 

6:21 
0.5 

12:30 
13.1 

18:46 
0.6 

•  •        • 

•  •        • 

F 

13 

1:31 
14.3 

7:50 
—0.5 

14:08 
13.6 

20:09 
-0.4 

9 

F|13 

0:23 
13.8 

6:42 
0.1 

12:55 
18.8 

19:04 
0.0 

W 

14 

0:55 
18.7 

7:18 
-^.1 

13:26 
13.3 

19:36 
0.1 

£ 

s 

14 

2:19 
14.5 

8:85 
-0.7 

14:46 
13.6 

20:50 
-0.6 

S    14 

1:15 
14.4 

7:31 
-0.6 

13:43 
13.7 

19:50 
—0.5 

Th 

15 

1:45 
14.1 

8:06 
-^.5 

14:15 
13.4 

20:25 
-0.1 

S    15 

3:02 
14.5 

9:15 
—0.7 

16:26 
13.4 

21:28 
—0.5 

S 

15 

2:00 
14.6 

8:14 
—0.7 

14:25 
13.8 

20:31 
—0.7 

F 

16 

2:32 
14.3 

8:60 
-0.7 

15K>1 
13.3 

21:03 
—0.2 

!  M   16 

1      1 

8:46 
14.8 

9:65 
—0.4 

16:06 
13.2 

22:10 
—0.2 

M 

16 

2:42 
14.5 

8:50 
—0.6 

15.-02 
13.6 

21:09 
—0.7 

eIs 

17 

8:20 
14.3 

9:35 
—0.6 

16:47 
13.1 

21:48 
-0.1 

Tu  17 

1 

4:27 
18.9 

10:35 
0.0 

16:46 
12.8 

22:51 
0.2 

Tu'l7 

1 

8:21 
14.1 

9:30 
-0.8 

15:87 
13.3 

21:48 
-0.3 

i 

S 

18 

4:05 
14.1 

10:18 
-0.4 

16:31 
12.8 

22:36 
0.2 

W   18 

6:10 
18.3 

11:16 
0.6 

17:28 
12.5 

23:34 
0.7 

W  i  18 

1 

4:00 
13.6 

10:09 
0.2 

16:14 
13.0 

22:27 
0.1 

J 

M 

19 

4:52 
18.8 

11KK2 
0.1 

17:17 
12.5 

23:19 
0.6 

d 

Thil9 

1 

6:64 
12.7 

12.-00 
L2 

18:15 
12.1 

•  •        ■ 

•  •        ■ 

Th  19 

1 

4:37 
13.0 

10:45 
0.7 

16:50 
12.6 

23:06  ' 
0.7 

d  Tu 

20 

5:40 
13.4 

11:47 
0.6 

18:06 
12.3 

■         >         • 

•         •         fl 

F   20 

0:21 
L3 

6:44 
12.2 

12:48 
L8 

19:10 

n.9 

s 

F 

20 

6:15 
12.4 

11:25 
1.8 

17:32 
12.2 

23:49 
L3 

W 

21 

010b 
1.0 

6:32 
12.9 

12:35 
1.2 

18:59 
12.1 

s 

S    21 

1:15 
L9 

7:40 
11.8 

13:42 
2.3 

20:10 
11.8 

(L 

s  '21 

6:01 
11.8 

12:10 
1.9 

18:24 

11.8 

■         •         • 
•         •         • 

Th 

22 

0:58 
1.5 

7:27 
12.6 

13:29 
1.7 

19:55 
12.0 

A 

S    22 

2:15 
2.3 

8:42 
U.6 

14:45 
2.5 

21:12 
11.9 

A 

S   22 

0:38 
1.9 

6:53 
11.4 

13K)0 
2.4 

19:22 
1L6 

F 

1 

23 

1:56 
1.9 

8:26 
12.3 

14:26 
2.0 

20:66 
12,1 

M   23 

3:20 
2.5 

9:42 
11.6 

15:50 
2.5 

22:12 
12.2 

M   23 

1:34 
2.3 

7:55 
1L2 

14:01 
2.7 

20:26 
1L7 

S 

24 

2:64 
2.1 

9:24 
12.2 

15:26 
2.1 

21:52 
12.3 

Tu 

24 

4:25 
2.2 

10:40 
11.9 

16:52 
2.0 

23:18 
12.6 

Tu  24 

2:37 
2.5 

9:00 
11.4 

15:09 
2.7 

21:30  1 
11.9 

i;« 

25 

4:01 
2.1 

10:20 
12.1 

16:80 
2.0 

22:49 
12.5 

W 

25 

5:25 
1.7 

11:85 
12.2 

17:60 
1.4 

■        «        • 
•        ■        « 

W  25 

1 

3:44 
2.4 

10:02 
11.7 

16:14 
2.3 

22:30; 
12.4 

iM 

26 

5K)8 
1.8 

11:16 
12.2 

17:18 
1.6 

23:42 

12.8 

Th'26 

1 

0:00 
13.0 

6:18 
1.1 

12:25 
12.6 

18:40 
0.9 

Th!  26 

4:46 
1.8 

10:58 
12.2 

17:15 

1.7 

23:24 
12.9 

Tn 

1 

27 

'   6K)0 
1.4 

12.-08 
12.4 

18:20 
1.2 

«         •         • 
•         •         • 

• 

F 

27 

0:47 
13.3 

7:03 
0.6 

13:09 
12.9 

19:24 
0.5 

:F,27 

j                         1 

5:41 
LI 

11:50 
12.7 

18:08 
1.0 

•         •         • 
■         •         • 

• 

W 

28 

0:31 
18.1 

6:49 
1.0 

12:55 
12.6 

19:08 
0.8 

E 

S 

28 

1:26 
13.5 

7:45 
0.2 

13:47 
13.0 

20:08 
0.8 

E     S 

1 

28 

0:12 
13.4 

6:31 
0.5 

12:31 
13.1 

18:55 
0.5 

!Th 

1 

29 

1:15 
18.2 

7:80 
0.7 

13:36 
12.6 

19:60 
0.6 

1 

1 

• 

s:29 

f 

0:55 
13.7 

7:17 
0.0 

13:16 
13.4 

19:37 
0.1 

F 

30 

1:52 
13.8 

8:10 
0.5 

14:10 
12.6 

20:25 
0.6 

1 
> 

M  30 

1:34 
13.9 

7:58 
—0.3 

13:56 
13.5 

20:16 
—0.1 

S 

31 

2:25 
13.2 

8:48 
0.4 

14:42 
12.5 

21:02 
0.7 

Tu 

31 
htsc 

2:10 
13.9 

m  the  sec 

8:36 
—0.3 

14:30 
13.5 

20:54 
—0.1 

Th 

eUd 

les  are  placed  in  the  order  of  oc< 

iuii 

renct 

B,  wi 

th  their  times  on 

the  first  line  a 

ud 

heig 

ond  line  of  each  day; 

a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Ck)smopolitau  Standard  for  the  meridian  15°  £.;  0»»  is  midnight,  12»»  is  noon;  all  hours  less  than  12  are  In  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  the 
datum  of  soundings  on  the  German  Charts  for  this  region,  and  which  is  7.2  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }),  1st  quar.;  C.  fuH  m(K)ii;  (£.  3d  quar.;  E,  moon  on  the 
equator;  N,  S,  moou  farthest  north  or  south  of  the  equator;  A",  P,  moon  in  apogee  or  perigee. 
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APRIL. 


a  1  Day  of— 

8— — - 
:g  w.iMo. 


N 


w 

Th 
F 

S 


^:« 


1 

2 
3 
4 
5 


M     6 


O 


8 


A 


Tu 

W 

Th 

F 

8 

M 
Tu 
W 

Th 
F 

S 
8 
M 


7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 


Tu  21 
Wl22 


Th 


23 


F   24 


S 


25 
26 


M'27 

I 

Tu  28 


W 
Th 


29 
30 


Time  and  Heiffht  of  High  and 
Low  water. 


2:48 
13.8 

3:25 
13.6 

4K)5 
13.2 

4:51 
12.6 

5:52 
11.9 

0:42 
l.« 

1:52 
2.1 

3:05 
2.1 

4:18 
L7 

5:22 
LO 

0K)1 
13.8 

0:52 
14.2 

1:89 
14.3 

2:20 
14.1 

2:58 
13.7 

3:34 
13.1 

4:07 
12.5 

4:40 
12.0 

5:20 
11.6 

0:04 
1.8 

0:65 
2.1 

1:56 
2.3 

3:00 
2.2 

4K» 
1.8 

5:04 

1.1 

5:58 
0.5 

0:'20 
13.7 

1.-05 
13.9 

1:47 
13.9 

2.-29 
13.7 


9:15 
0.0 

9:52 
0.8 

10:33 
0.9 

11:17 
L5 

12:09 
2.2 

7:04 

n.8 

8:22 

n.3 

9:86 
11.6 

10:40 
12.1 

11:40 
12.8 

6:19 
0.3 

7:08 
—0.2 

7:50 
-0.4 

8:30 
—0.3 

9K)7 
0.0 

9:48 
0.5 

10:18 
LO 

10:56 
1.5 

11:36 
2.0 

6K)9 
11.8 

7:09 
U.l 

8:14 
1L3 

9:18 
1L7 

10:19 
12.2 

11:12 
12.8 

12:01 
13.2 

6:46 
0.0 

7-.31 
-0.2 

8:15 
—0.2 

8:54 
0.0 


15:05 
13.3 

15:40 
13.1 

16:20 
12.8 

17:10 
12.2 

18:19 

n.7 

13:11 
2.7 

14:26 
2.9 

15:40 
2.6 

16:46 
L8 

17:48 
0.9 

12:31 
13.4 

13:19 
18.7 

14:00 
13.8 

14:37 
13.7 

15:14 
18.3 

16:46 
12.9 

16:20 
12.6 

16:56 
12.2 

17:42 
U.9 

12:22 
2.4 

13:18 
2.6 

14:22 
2.7 

15:30 
2.4 

16:34 
L9 

17:80 
1.2 

18:22 
0.6 

12:46 
13.6 

13:29 
13.7 

14:09 
13.7 

14:47 
13.5 


21:32 
0.1 

22:10 
0.4 

0.8 

28:48 
1.3 


19:35 
1L6 

20:52 
12.0 

22H)2 
12.6 

28K>4 
13.2 


18:40 
0.1 

19:28 
-0.4 

20:10 
—0.6 

20:47 
—0.5 

21:24 
—0.1 

22.-03 
0.4 

22:39 
0.8 

28:20 
L8 


18:87 
1L7 

19:40 
1L7 

20:45 
n.9 

21:46 
12.3 

22:41 
12.8 

23:33 
13.3 


19:09 
0.1 

19:52 
—0.2 

20:35 
—0.2 

21:15 
—0.1 


MAY. 


B  Day  of— 

8 

S    W.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


1 
2 
3 
4 


N    F 

I 

P    S 

§ 

^   M 

.Tul   5 

W     6 

Th 

F 

.  S 


E 


7 
8 
9 


I  8    10 

I  .  I 

O  Mil 


Tu 
W 


12 
13 


s 


Th  14 


F 

15 

8 

16 

8 

17 

M 

18 

Tu  19 
W  20 
Th  21 
F  22 
8  :23 


» 
M 
Tu 
W 


24 
25 
26 
27 


N  Th  28 

'  F    29 

8    30 

=  S    31 


3:10 
13.4 

3:56 
12.9 

4:46 
12.8 

6:46 
n.7 

0:30 
L5 

1:34 
L8 

2:40 

L8 

3:50 
L6 

4:68 
LI 

6:60 
0.6 

0:27 
13.8 

1:16 
18.8 

1:68 
13.6 

2:36 
13.1 

sm 

12.6 

8:40 
12.1 

4:10 
1L8 

4:48 
1L6 

5:81 
1L6 

0:20 
L8 

1:16 
L8 

2:16 
L8 

3:20 
L6 

4:23 
L3 

6:21 
0.8 

6:16 
0.3 

0:39 
13.6 

1:26 
13.7 

2:15 
13.5 

3K)0 
13.2 

3:49 
12.8 


9:35 
0.4 

10:18 
0.9 

11:02 
L6 

11:64 
2.1 

6:55 
1L4 

8:08 
1L5 

9:14 
11.8 

10:16 
12.8 

11:12 
12.8 

12K» 
18.3 

6:40 
0.2 

7:24 
0.1 

8:05 
0.1 

8:44 
0.4 

9:20 
0.8 

9:54 
L2 

10:30 
L6 

11.-06 
L9 

11:50 
2.2 

6:26 
1L4 

7:30 
1L4 

8:34 
11.8 

9:33 
12.2 

10:32 
12.7 

11:26 
13.1 

12:16 
13.5 

7:06 
0.0 

7:52 
0.0 

8:38 
0.1 

9:20 
0.4 

10:03 
0.7 


15:29 
13.2 

16:12 
12.8 

VM 
12.4 

18:10 
12.0 

12:64 
2.5 

14:00 
2.6 

16:10 
2.4 

16:19 
L8 

17:20 
1.1 

18:14 
0.4 

12:51 
13.6 

18:35 
13.7 

14:12 
13.6 

14:49 
13.2 

15:21 
12.9 

16:66 
12.6 

16:30 
12.8 

17«8 
12.1 

17:67 
1L9 

12:89 
2.4 

13:88 
2.6 

14:44 
2.4 

15:50 
2.0 

16:51 
L6 

17:60 
0.9 

18:41 
0.3 

13KM 
13.7 

13:50 
13.7 

14:84 
18.6 

15:20 
13.4 

16:08 
13.2 


21:58 
0.2 

22:44 
0.5 

23:35 
LO 


19:21 
12.1 

20:82 
12.4 

21:89 
12.8 

22:38 
13.3 

23:35 
13.6 


19K>2 
0.0 

19:46 
—0.1 

20:24 
0.0 

21:04 
0.3 

21:40 
0.6 

22:15 
LO 

22'.64 
L3 

28:85 
L6 


18:55 
1L9 

19:57 
12.0 

20:59 
12.3 

21:59 
12.7 

22:66 
13.2 

23:48 
13.5 


19:30 
0.0 

20:15 
—0.3 

21:01 
—0.3 

21:45 
-0.1 

22:31 
0.2 


JUNK 


I 


E 


Day  of— 


W. 


Mo. 


I 

m!  1 

Tu  2 
W  3 
Th    4 


Time  and  Height  of  High  and 
Low  Water. 


§ 


F 

1 

5 

8     6 

S     7 

M     8 

Tu    9 

W  10 

Th  11 

F 

12 

8    13 

1 

8    14 

M 

15 

Tu 

16 

W 

17 

Th 

18 

F 

19 

S 

20 

8 

21 

M 

22 

Tu 

23 

W 

24 

Th  25 

1 

F 

26 

8    27 


I  8 
M 
Tu 


28 
29 
30 


4:40 
12.3 

5:37 
1L9 

0:14 
LO 

1:01 
L3 

2:11 
L5 

3:15 
L6 

4:20 
L4 

5:18 
LI 

6:10 
0.8 

0:40 
18.2 

1:33 
12.9 

2:18 
12.6 

2:46 
12.8 

3:18 
11.9 

8:46 
11.8 

4:20 
U.8 

4:68 
1L8 

6:47 
1L9 

0:38 
L4 

1:88 
L6 

2:34 
L6 

3:42 
L6 

4:48 
Lt 

6:48 

0.9 

0:17 
13.2 

1:10 
13.4 

2:01 
18.4 

2:50 
13.2 

3:40 
12.9 

4:29 
12.6 


10:50 
LI 

11:40 
L6 

6:39 
1L7 

7:44 
1L8 

8:46 
12.0 

9:42 
12.8 

10:39 
12.7 

11U» 
18.1 

12:22 
13.4 

7:00 
0.5 

7:41 
0.5 

8:19 
0.7 

8:59 
0.9 

9:33 
L2 

10K)6 
L5 

10:42 
L7 

11:21 
L8 

12:05 
2.0 

6:43 
1L8 

7:46 
1L9 

8:50 
12.1 

9-.52 
12.4 

10:53 
12.8 

11:50 
18.2 

6:43 
0.5 

7:34 
0.2 

8.-21 
0.1 

9K)5 
0.1 

9:50 
0.3 

10:34 
0.6 


17:00 
12.9 

18.^ 
12.7 


15:59 
13.8 

16:49 
1S.6 


23::S) 

as 


12:35 
1.9 

19:01 
12.6 

18:36 
2.1 

20^« 
12.7 

14:S7 
2.0 

2iao 

12.9 

16:44 
L8 

22:(rt 

13.1 

16:48 
L3 

23:0ri 
13.2 

17:45 
0.9 

13.2 

18:87 
0.6 

■        •       • 

13:10 
13.5 

1922 
0.4 

13:50 
13.4 

2016 
0.4 

14:27 
13.2 

20:41 

0.6 

16.-00 
12.9 

21:1S 
0.8 

16:33 
12.6 

2156 
LO 

16306 
12.6 

22:3li 
1.1 

16:40 
12.6 

23:09 
L3 

17.-20 
12.4 

23:5U 
L3 

18:10 
12.4 

•  •       • 

•  •       « 

12.56 
2.0 

19:10 
12.3 

13:55 
2.2 

20:13 

lis 

16XM 
2.1 

21:16 
12.5 

16:14 
1.8 

22.-J0 
11* 

17:18 
1.3 

23:19 
13.1 

18:16 
0.7 

■        •       * 

12:42 

ia.6 

19:10 
0.1 

13:34 
13.8 

20a!0 
—0.3 

14. -21 
13.9 

20:46 
-0.5 

16:10 
13.9 

2]:% 
-0.4 

22:16 
— 0.'J 

23:03 

ai 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water. 

The  time  used  is  Ckxnnopolltan  Standard  for  the  meridian  lb°  £.;  0>>  is  midnight;  12>>  is  noon;  all  hours  leas  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon:  for  instancy. 
;  15:42  is  3:42  p.  m.  The  heights,  in  feet  and  tenths,  are  reckoned  from  the  Harmonic  Tide  Plane,  which  is  approximately  tht 
datum  of  soundings  on  the  German  Charts  for  this  r^on,  and  wtilch  is  7. 2  feet  below  mean  sea  level. 

Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }),  Ist  quar.;  Q,  full  moon;  (C.  8d  quar.;  E.,  moon  on  ibc 
equator;  N,  8,  moon  f^uthest  north  or  south  of  the  equator;  A,  P,  moon  in  apogee  or  perigee. 
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For 

finding 

the  height  of  the  sea  or  tide  at  any  intermediate  honr  between  High  a/nd  Low 

Water. 

\ 

BAoge 
of 

Subtract  fiom  height  of  High  Water. 

Add  to  height  of  Low  Water. 

Bange 

Hoars  before  High  Water. 

;    Hours  after  High  Water. 

Hoore  before  Low  Water. 
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1 

1 

Tide. 
Feet. 

8 
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1 

1 

2 

8 
,     Feet. 
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1 

I 

1      2 

1 
1 

3 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

.    Feet. 

1 
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FeH. 

Feet. 

1 

Feet. 

t 

EA8TP0RT,  MAINE. 

,      12 
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5.2 

1.5 
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9.5 
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10.1 

20 

21 

10.4 

5.4 

1.6 

1.5 

4.9 

9.4 

10.0 

5.4 

1.4 

L8 

5.8 

10.6 

21 

22 

11.0 

5.7 

1.7 

1.6 

5.2 

9.9 

10.4 

5.6 

L4 

L9 

6.1 

ILl 

22 

23 

11.4 

6.0 

1.8 

1.6 

5.4 

10.3 

10.9 

5.9 

L5 

2.0 

6.4 

11.6 

23 

24 

11.9 

6.2 

1.9 

1.7 

5.7 

10.8 

1L4 

6.2 

1.6 

2.1 

6.7 

12.2 

24 

PORTLAND,  MAINE. 

6 

2.5 

1.3 

0.2 

0.4 

.  1.4 

3.0 

2.8 

L3 

0.4 

0.3 

LI 

2.8 

6 

7 

3.0 

1.5 

0.3 

0.4 

L5 

3.4 

3.3 

1.5 

0.4 

0.4 

L3 

3.3 

7 

8 

3.5 

1.7 

0.4 

0.4 

1.7 

3.8 

3.8 

L8 

0.4 

0.5 

L6 

3.7 

8 

9 

4.1 

1.9 

0.5 

0.5 

L9 

4.2 

4.3 

2.0 

0.5 

0.5 

L9 

4.2 

9 

10 

4.6 

2.1 

0.5 

0.5 

2.0 

4.5 

4.8 

2.3  ! 

0.5 

0.6 

2.2 

4.7 

10 

11 

5.1 

2.3 

0.6 

0.6 

2.2 

4.9 

5.3         2.5 

0.6 

0.7 

2.5 

5.2 

11 

12 

5.7 

2.5 

0.7 

0.6 

2.4 

5.3 

5.8 

2.7 

0.6 

0.7 

2.8 

5.7 

12 

13 

6.2 

2.7 

0.8 

0.6 

2.5          5.6 

6.3  1      3.0 

0.7 

0.8 

3.1 

6.2 

13 

BOSTON,  MA88ACHU8ErrS. 

6 

2.9 

1.6 

0.4 

0.5         1.6          2.8  1 

3.3 

L9 

0.6 

0.5 

L6 

2.7 

6 

7 

3.4 

1.9 

0.5 

0.  6  ,      1. 9 

3.3 

3.8 

2.2 

0.7 

0.7 

L9 

3.2 

7 

8 

3.9 

2.1 

0.5 

0.7  1      2.1          3.7 

4.3 

2.6 

0.9 

0.8 

2.2 

3.7 

8 

9 

4.4 

2.4 

0.6 

0.7        2.3          4.1 

4.9:      2.9: 

LO 

LO 

2.5 

4.2 

9 

10 

4.9 

2.6 

0.6 

0.8.      2.6 

4.5 

5.4 

3.3 

LI 

LI 

2.8 

4.7 

10 

11 

5.3 

2.8 

0.7 

0.9        2.8 

4.9 

5.9 

3.6 

L2 

L3 

3.1 

5.2 

11 

12 

5.8 

3.0 

0.7 

0.9 

3.1 

5.3 

6.4 

3.9 

L4 

L4 

3.4 

5.7 

12 

13 

6.3 

3.3 

0.8 

1.0 

3.3;        5.7  1 

6.9  1      4.3; 

L5 

L6 

3.7 

6.1 

13 

NEWPORT,  RHODE  ISLAND. 

2 

1.2 

0.6 

0.2 

0.2         0.6           1.3  1 

LO        0.3 

0.0 

0.0 

0.3 

0.7 

2 

3 

1.5 

0.8 

0.3 

0.3 

LO]        L9 

L6 

0.7 

0.2 

0.1 

0.5 

LO 

3 

4 

1.8 

0.9 

0.3 

0.4 

L3  1        2.4 

2.3 

L2 

0.3 

0.3 

0.7 

L4 

4 

5 

2.0 

1.1  . 

0.4 

0.6         L7;        3.0  1 

2.9         L6 

0.5 

0.4 

0.9 

L7 

5 

NEW  LONDON,  CONNECTICU': 

r. 

2 

1.0 

0.5 

0.2 

0.2;      0.6  1        0.9 

0.9  1      0.6 

0.2 

0.2 

0.6 

LO 

2 

3 

1.2 

0.6 

0.2 

0.3         0.8           L3 

L4         0.8  . 

0.3 

0.2 

0.9 

L6 

3 

4 

1.4 

0.8 

0.3 

0.4         LO  .        L7 

L8  ,      LO  j 

0.4 

0.3 

LI 

2.2 

4 

WILLET8  POINT,  NEW  YORK 

5 

2.9 

0.8 

0.0 

0.0 

LO 

2.5 

2.0 

0.6 

0.1 

0.1 

L2 

3.0 

5 

6 

3.2 

1.0 

0.1 

0.1 

LI 

2.8 

2.3 

0.8 

0.2 

0.2 

L5 

3.5 

6 

7 

8.5 

1.1 

0.1 

0.1 

L2 

3.2 

2.6 

LO 

0.3 

0.3 

L8 

4.0 

7 

8 

3.8 

1.2 

0.1 

0.2 

L3 

3.5 

2.8 

LI 

0.4 

0.3 

2.1 

4.5 

8 

9 

4.1 

1.3 

0.2 

0.3 

1.4, 

3.9 

3.0 

L3 

0.5 

0.4 

2.4 

5.0 

9 
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TABLE  2.— HEIGHT  OF  THE  TIDE  AT  ANT  TIME. 


For 

finding 

1 

ths  height  of  the  sea  or  tide  at  any  intermediate  hour  between  High  and  Low 

Water. 

Tide. 

Subtract  from  height  of  High  Water. 

Add  to  height 

of  Low  Water. 

Range 

or 

Tide. 

Houra  before  High  Water. 

Hours  after  High  Water. 

Hours  before  Low  Water. 

Hours  after  Low  Water. 

3 

2 

1 

1 

2 

3 

3 

2 

1 

1 

1 

2 

3 

Fut. 

Ftet. 

Fut, 

Feet. 

Fut. 

F€€t. 

Feet. 

Feet. 

Feet. 

Feet, 

Feet. 

Ftet, 

Feet. 

Feet. 

NEW  YORK,  NEW  YORK. 

3 
4 
5 
6 

1.4 
1.9 
2.3 
2,7 

0.7 
0.9 
1.0 
1.2 

0.1 
0.2 
0.3 
0.4 

0.3 
0.3 
0.4 
0.5 

0.8 
1.0 
1.1 
L3 

L6 
2.0 
2.4 
2.8 

L6 
L7 
L9 
2.0 

0.8 
0.9 
LO 
LO 

0.1 
0.2 
0.3 
0.4 

0.1 
0.4 
0.5 
0.8 

0.6 
L3 
L9 
2.6 

1.6 
2.5 
3.4 
4.2 

3     , 
6 

SANDY  HOOK,  NEW  JERSEY. 

I 

•      3 
4 

5 
6 

7 

1.2 
1.7 
2.2 
2.7 
3.2 

0.6 
0.9 
1.1 
1.4 
1.6 

0.2 
0.2 
0.3 
0.4 
0.4 

0.4 
0.4 
0.4 
0.5 
0.5 

1.0 
1.2 
L4 
L6 

L8 

1.7 
2.1 
2.5 
3.0 
3.3 

L3 
L7 
2.0 
2.3 
2.6 

0.7 
0.9 
LI 
L2 
L3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.4 
0.5 
0.5 

0.8 
L2 
L5 
L9 
2.2 

L7 
2.2 
2.8 
3.3 
3.7 

3 

4 
5 
6 
7    . 

PHILADELPHIA,  PENNSYLVANIA. 

5 
6 
7 

2.7 
2.9 
3.1 

1.5 
1.5 
1.6 

0.5 
0.5 
0.5 

0.7 
0.7 
0.7 

L8 
L9 
L9 

2.8        L8 

2.8  2.0 

2.9  2.2 

LI 
L2 
L3 

0.5 
0.6 
0.6 

L9 
2.1 
2.3 

3.5 
3.8 
4.0 

4.3 
4.9 
5.6 

5 

OLD  POINT  COMFORT,  VIRGTNTA. 

2 
3 

0.9 
1.2 

0.4 
0.6 

0.1 
0.2 

0.1 
0.2 

0.5 
0.7 

L2|      LI 
L6|      L4 

0.5  1      0.0 
0.6,      0.1 

0.2 
0.2 

0.6 
0.8 

1.3 
1.6 

2 
3 

WASHINGTON,  DISTRICT  OF  COLUMBIA. 

2 
3 

4 

1.2 
1.4 
1.6 

0.5 
0.7 
0.9 

0.1 
0.2 
0.3 

0.1 
0.2 
0.3 

0.5 
0.7 
0.9 

1. 1         L  0 
L3         L2 
L  5         1. 4 

0.5 
0.6 
0.7 

0.1 
0.2 
0.3 

0.1 
0.3 
0.3 

0.8 
LO 
L2 

1.5 
1.8 
2.1 

1        2    ■ 

i    \ 

BALTIMORE,  MARYLAND. 

1 
2 

0.5 
0.7 

0.3 
0.4 

0.1 
0.1 

0.1 

0.1 

0.3 

0.4 

0.5  1      0.5 
0.7  1      0.8 

0.3 
0.4 

0.1 
0.1 

0.1 
0.1 

0.3 
0.4 

0.5 
0.8 

1 
2 

WILMINGTON,  NORTH  CAROLINA. 

1 

1 
2 
3 
4 

0.8 
1.2 
1.6 
2.1 

0.4 
0.6 
0.8 
1.1 

0.1 
0.2 
0.2 
0.3 

0.1 
0.2 
0.3 
0.4 

0.3 
0.6 
0.9 
1.2 

0.6 
LO 
L5 
2.0 

0.3 
0.6 
0.9 
L2 

0.2 
0.3 
0.5 
0.7 

0.1 
0.1 
0.2 
0.3 

0.2 
0.5 
0.8 
L2 

0.5 
LO 
L6 
2.3 

0.9 
1.7 
2.6 
3.5 

1 
2 
3 

4 

CHARLESTON,  SOUTH  CAROLINA. 

3 
4 

5 
6 
7 

1.4 
1.8 
2.1 
2.4 
2.7 

0.6 
0.8 
1.0 
1.1 
1.3 

0.2 
0.2 
0.2 
0.3 
0.4 

0.2 
0.2 
0.3 
0.4 
0.5 

0.6 
0.9 
1.2 
L5 
1.8 

L4 
1.8 
2.3 
2.7 
3.2 

L6 
2.1 
2.6 
3.1 
3.6 

0.7 
LI 
L4 
L8 
2.1 

0.3 
0.3 
0.4 
0.5 
0.6 

0.2 
0.3 
0.4 
0.5 
0.6 

LO 
L3 
L5 
L7 
L9 

L9 
2.3 
2.7 
3.2 
3.6 

3 
4 

5 
6 
7 

SAVANNAH  ENTRANCE,  GEORGIA. 

4 

5 
6 

7 
8 
9 

2.3 
2.5 
2.9 
3.2 
3.6 
4.0 

1.2 
1.3 
1.4 
1.6 
1.7 
1.8 

0.4 
0.4 
0.4 
0.4 
0.4 
0.5 

.0.3 
0.4 
0.4 
0.5 
0.5 
0.6 

1.4 
1.4 
1.5 
1.7 
L8 
L9 

2.2 
2.4 
2.9 
3.3 
3.8 
4.2 

2.5 
2.7 
3.0 
3.3 
3.6 
3.9 

L5 
L5 
L6 
L7 
1.8 
2.0 

0.4 
0.4 
0.5 
0.6 
0.6 
0.7 

0.3 
0.4 
0.4 
0.5 
0.6 
0.7 

LO  ] 

L2 

L5 

1.9 

2.2 

2.6 

2.2 
2.5 
3.0 
3.6 
4.1 
4.6! 

4 
5 
6 
7 
8 
9 
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For  finding  the  height  of  the  sea  or  tide  at  any  intermediate  hour  between  High  and  Low 

Water. 


Sabtract  ftrom  height  of  High  Water. 


RajQge, 

of      Hours  before  High  Water. 
Tide. 


Feet. 


Feet. 


Feet, 


Feet 


Hours  after  High  Water. 


Feet 


2 


Feet 


3 


Feet. 


Add  to  height  of  Low  Water. 


Hours  before  Low  Water. 


Hours  after  Low  Water. 


Feet 


2 

1 

1 

2 

Feet 

Feet 

Feet 

Feet 

3 


Feet 


Bange 

of 
Tide. 


Feet 


FERNANDINA,  FLORIDA. 


4 

2.0 

LI 

0.3 

1        5 

2.4 

L3 

0.4 

'        6 

2.8 

L5 

0.4 

7 

3.2 

L6 

0.5 

8 

3.4 

L7 

0.5 

0.4 

L2 

2.1 

L8 

0.9 

0.2 

0.3 

1.0 

L9 

0.4 

L4 

2.6 

2.2 

L2 

0.3 

0.4 

L3 

2.4 

0.5 

L7 

3.1 

2.6 

L4 

0.4 

0.5 

L6 

3.0 

0.5 

2.0 

3.6 

3.0 

L7 

0.5 

0.5 

L9 

3.5 

0.6 

2.2 

3.9 

3.3 

L9 

0.5 

0.6 

2.1 

3.8 

4 
5 
6 
7 

8 


KEY  WEST,  FLORIDA. 


1 
2 
3 


0.4 
0.7 
LO 


0.1 
0.2 
0.8 


0.1 
0.1 
0.1 


0.1 

0.2 

0.5 

0.5 

0.2 

0.1 

0.1 

0.1 

0.4 

0.1 

0.4 

0.9 

0.9 

0.3 

0.1 

0.1 

0.2 

0.9 

0.2 

0.6 

1.3 

1.2 

0.4 

0.2 

0.2 

0.4 

L4 

1 

2 
3 


GALVESTON,  TEXAS. 


i 

0.4 

0.2 

0.1 

0.1 

0.2 

0.3 

0.3 

0.2 

0.1 

0.1 

0.2 

0.4 

i 

1 

0.5 

0.8 

0.1 

0.1 

0.3 

0.4 

0.4 

0.2 

0.1 

0.1 

0.3 

0.4 

1 

u 

0.6 

0.3 

0.1 

0.1 

0.3 

0.5 

0.5 

0.3 

0.1 

0.1 

0.3 

0.5 

u 

2 

0.6 

0.4 

0.1 

0.1 

0.3 

0.5 

0.5 

0.8 

0.1 

0.1 

0.3 

0.6 

2 

EXAMPLE  ILLUSTRATING  THE  USE  OP  TABLE  2. 

1.  Required,  the  height  of  tide  at  Boston,  Massachusetts,  at  7  a.  ni.,  on  a  day  when  the  nearest  predicted  tides  are  as  follows: 

Low  water.  High  water. 

Time.       Height.  Time.       Height. 

5h  07m.      —0.9  ft.  llh  22m.      11.2  ft. 

The  giveii  time,  7  a.  m.,  is  about  2  hours  after  low  water,  and  the  range  of  tide  in  this  case  Is  11.8  feet.  Entering  Table  2  for 
Boston,  2  hours  after  low  water,  for  the  range  11.8  feet  (interpolatiog  between  11  and  12  feet),  we  find  S.S'feet,  which,  added  to 
— 0.6  foot,  the  height  of  low  water,  gives  2.7  feet  as  the  height  required. 

2.  Required,  the  height  of  tide  at  New  York,  New  Yoric,  at  6 :15  a.  m.,  on  a  day  when  the  nearest  predicted  tides  are  as  follows : 


High  water. 
Time.       Height. 
3h  29m.        4.4  ft. 


Low  water. 
Time.      Height. 
9h  61m.      e.l  ft. 


The  giren  time,  6 :15  a.  m.,  is  about  2|  hours  e^fter  high  water,  and  the  range  of  tide  in  this  case  is  4.3  feet.  Entering  Table  2  for 
!New  York,  2|  hours  after  high  water,  for  the  range  4.3  feet  (interpolating  between  2  and  3  hours  and  between  4  and  5  feet),  we 
find  1.8  feet,  which,  subtracted  Arom  4.4  feet,  the  height  of  high  water,  gives  2.6  feet  as  the  height  required. 

3.  Required,  the  height  of  the  tide  at  Charleston,  South  Carolina,  at  3 :30  p.  m.,  on  a  day  when  the  nearest  predicted  tides  are 

'  as  follows: 

Low  water.  High  water. 

Time.      Height.  Time.      Height, 

llh  28m.        0.0.  17h  52m.     5.0  ft. 

I  The  given  time,  3:30  p.  m.,  is  about  2^  hours  be/ore  high  water,  and  the  range  of  tide  is  5.0  feet.    Entering  Table  2  for 

I   Charleston,  2^  hours  before  high  water,  for  the  range  5.0  feet  (iuteriK)lating  between  2  and  3  hours),  we  find  1.3  feet,  which, 
I  subtracted  lYom  5.0  feet,  the  height  of  high  water,  gives  3.7  feet  as  the  height  required. 
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TABLE  2  A.— HEIGHT  OF  THE  TIDE  AT  ANY  TIME. 


Fvr  extmding  the  appliooHan  of  Table  B  Bio  ike  height  of  the  tide  at  any  Hme. 


Bontioii  of  rise  or  fall,  —that  ia,  the  diflerenoo  between  the  timet  of  the  tides  on  either  side  of  the  time  for  which  the  height 

is  required. 


A.m. 


hm  film 

2  30 


A.  tn. 
3  00 


A.  m. 
3  80 


A.m. 
4  00 


1 

h.tfi,'h.tn.  A. m.  n.m.'  h.m.  A. fii.  A. fn.[A. tn.  h.m 
490    5  00    530    60U,70U    800190010  00  1100 


A.  fn.i  A.  fit.  A.  m, 
1200  1300  1400 


A.  fit,  K.  m. ,  A.  in.   A*  ^ 
1600  1600 ;  1700 


The  tabular  values  are  the  top  argument  for  entering  Table  2B. 


c 


a 

9 


9 

1 

•mm 

r 


J9 


u 

a 


.X3 


ce 

O 


i 

« 

o 
2 

.s 

H 


0 
0 
0 
0 
0 


05 
10 
15 
20 
25 


0 
0 
0 
0 


30 
35 
40 
45 
0  50 
0  55 


2 
2 
2 
2 
2 


00 
05 
10 
15 
20 
25 

80 
35 
40 
45 
50 
55 

00 
05 
10 
15 
20 


•r   2  25 


2  30 
2  85 
2  40 
245 
2  50 
2  55 


3  00 
8  10 
3  20 
3  30 
8  40 
3  50 


00 
10 
20 
80 

40 
50 


-e     5  00 


5 
5 
5 
5 
5 


10 
20 
30 
40 
50 


600 
6  10 
6  20 
6  30 
6  40 
650 


7 
7 
7 
7 
7 
7 


00 
10 
20 
30 
40 
50 


8  00 


8 

8 


10 
20 


8  30 


(_ 


12 

0  10 

0  00 

25  0  21 

0  18 

37 

0  31 

0  27 

60 

0  41 

086 

02 

0  52  0  44 

15 

1  02 

0  53 

1 

1  27 
1  39 

1  52 

2  04 
2  17 

2  29 
2  41 

2  54 

3  06 


1 
1 
1 
1 
1 

2 
2 
2 
2 
2 
2 


12  1  02 
23  I  1  11 
33  1  20 
44  1  20 
5i  1  38 


08; 

1«, 
23 
31  • 
39  I 


47  "0 
51,0 
02  0 


1  10 


04 
15 
25 
35 
46 
56 


18 
25 


3  06 


1  46 

1  55 

2  Oi 
2  13 
2  22 
2  31 

2  40 
2  49 

2  57 

3  06 


1  33,  1 

1  4lll 
1  40  1  1 

1  56,  1 

2  04  1 
2  12  1 


07 
14 
21 
28 
35 

41 
48 
55 
02 
09 
16 

28 
30 
87 
44 

50 
57 


2  20 
2  27 
2  35 
2  43 
2  51 

2  59 

3  06 


06 
12 
19 
25 
31 


0 
0 
0 
0 
0 


37  0 
43  0 
50  0 
56  0 
02  0 
08  1  1 


06'  0 
11  0 
17 'O 
2210 
28iO 

34'0 
39  0 
45,0 

51  :o 


05  0 
10  0 
16  0 


15 
21 
27 
33 


56 
02 

07 
13 
19 
24 


04  1 


U 
18 
25 
32 
39 

46 
53 
00 
06 


1 
2 
2 
2 
2 

2 
2 
2 
2 
2 
3 


39 
46 

1  30 
1  35 

52 

58 
04 

1  41 
1  47 
1  52 

21 
26 

31 
86 
41 
47 
52 
67 


04 
09 
13 

18 
22 


27  0 
31  0 
850 
40  0 
44  0 
49  0 


10!  1 
17  2 
2J  2 


29 
35 
41 
48 
54 
00 


3  06 


2 
2 
2 
2 
2 
2 

2 
2 
3 
3 


58  i  I 
04il 
09'  1 

15  2 
20,2 
20.2 
32  2 

37  I  2 

43  2 

I 
I 

48  2 

6412 

00  2 

06  2 

2 

3 


02  0 
07  I  0 
12  1 
18;  1 
23  1 
28  1 

33  1 
38;1 

44  <  I 
49  1 
54l  1 
59  1 


04 
09 
15 


20,2 
25  2 
30  2 


53 
58 
02 
07 
11 
15 

20 
24 
29 

:vs 

38 
42 

46 
51 
55 
00 
04  1 
09  1 


04  0 
06|0 
12  I  0 
16  0 
19  0 

23  0 
27  0 
81  'O 
35  0 
39  0 
43  0 

47  !o 


35 
40 
46 
61 
56 
01 


3  06 


13 
18 
22 
26 
31 
35 


2  40 
2  49 

2  57 

3  06 


50 
54 
58 
02 
06 

10 
14 
18 
22 
25 
29 

33 
37 
41 
45 
49 
63 

56 

00 
04 
08 
12 
16 

20 
27 
35 
43 
61 
59 


EXPLANATION  OF  TABLES  SA  AND  «a 


If  the  raon  of  tid«  !■  Icm  th«a  10  f««t,  wheD0T»r  tbe  daratlons 
of  riM  and  uU  are  not  lea  than,  iay ,  6  honra,  nor  greater  than  6h. 
95m.,  Table  S  B  may  be  need  directly.  But,  for  rreater  ranra  of 
tide,  or  when  tbe  durationa  of  rla«  and  tall  exceed  the  above  Ibnita, 
it  becomes  deairable  to  use  Table  2  A  before  entering  Tatile  9  Bl 
Iq  order  to  illuatrate  the  way  of  doing  thla,  the  following  ezamplea 
are  given: 

1.  Required,  thi*  heif^ht  of  tea  at  Ih.  15m.  p.  m.  for  a  atatlon  at 
which  the  nearcNt  predicted  tid««  are  given  as  followa: 

High  water.  Low  water. 

Time.  Height.  Time.  Height. 

10h.27m ft.oft.  nh.Sm —0.7ft, 

The  duration  of  fall  ^'\^h.  Urn.— lOh.  S7m.-*7h.  05m. 

The  time  after  high  wat«r»13h.  16m.— lOh.  S7m.->3h.  48m. 
The  range  of  tide  b«(.o_(— 0.7)  —6.7  ft. 

The  height  of  high  water  —e.G  ft. 

Tiible  2  A,  argumirnta  7h.  05m.,  and  2fa.  4Sm.,  g!Te«  3h.  97m. 
Table  2  B.  argumenU  Sh  27m.,  and  «.7  ft.,  given  t(.2  ft. 
Required  height  of  aea  at  Ih.  15m.  p.  m.«-6.0— 2.2—3.8  ft. 

9.  Required,  the  height  of  aea  at  9h.  80m.  a.  m.  for  a  atatlon  at 
which  the  tide  ia  diurnal,  the  nearest  predicted  tlde«  being  aa 
follows: 

Low  water. 

Time.                           Height. 
4h.28m 0.8  ft, 

The  duration  of  rise         =21  h. 
The  time  after  low  water—  9h. 


The  range  of  tide 


High  water. 
Time.                           Height. 
21h.  06m 9.9  ft. 

05m,— 4h.  S8m.— I8b.  87  m. 
80m. — ih.  98m.—  5h.  02m. 


—2.9  —  0.8 


-2.1  ft. 
The  height  of  low  water  —0.8  ft. 

Table  9  A,  arguments  I6h.  37m.  and  6h.  09m.,  givn  Ih.  63m. 
Table  2  B.  arrnmenU  Ih.  5:{iii.  and  2.1  ft.,  given  O.-l  ft. 
Required  height  of  the  sea  at  ^h.  30m.  a.  m.— 0.8+0.4— 1.2  ft. 

The  time  Is  reckoned  from  0  to  94  hourii,  from  midnlsrht  to  mid- 
night. In  the  first  ezaiiit>l«  Ih.  15m.  p.  m.  becomes  ISfa.  l&m.  for 
finding  the  time  after  bign  wnt«r. 


0 
0 
0 
0 
0 

1 
1 
I 
1 
1 
1 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

2 

2 
2 
2 
2 
2 
2 


03 
07 
10 
14 
17 

21 
24 
28 
31 
35 
38 

41 
45 
48 
52 
55 
59 

02 
06 
09 
12 
16 
19 

23 
26 
30 
33 
87 
40 

44 

47 
50 
64 
57 
01 

04 
11 
18 
25 
82 
39 


3  06 


2  46 

2  53 

2  59 

3  06 


03 

06 
09 
12 
16 

19 
22 
25 
28 
81 
84 

37 
40 
43 
47 
50 
63 


21 
24 


52 
68 
04 
2  10 


Z  1<  1 

2  23 

2  29. 

2  35 

2  41 

2  48 

2  54 

3  00 

3  06 

0  08 
0  06 
0  08 
0  11 
0  14 


56  0 
69 'O 
021  0 
05  !o 

08'  1 

nil 


17 
20 
23 
25 
28 
31 

34 
37 
40 
42 
45 
48 


51  0 
54  0 
66  0 
69  iO 
02{0 
051 


0  03 

0  05 

0  08 

0  10 

0  13 

0  16 

0  18 

0  21 

0  23 

0  26 

0  28 

0  81 

0  84 

0  86 

0  39 

0  41 

0  44 

15  j  1 
18  1 


27,1 

;;o   1 

33  1 

36 

39 

42 

46 

49 


08 
11 
13 
16 
19 
22 

25 
28 
30 
33 
36 
39 

42 
47 
63 
59 
04 
10 

15 
21 
27 
32 
38 
44 


2  49 

2  55 

3  01 
3  06 


0  02 
0  05 
0  07 
0  10 
0  12 


14  ;o 

17  0 
19  10 
210 
24  0 


0  2610 


47  0 

49  0 

62  0 

54  0 

67  0 

00  0 


29 

31  I  0 
33,0 
36  0 
38  0 
41  0 


02 
04 
07 
00 
11 

13 
16 
18 
20 
22 
24 

27 
29 

31  0 

83  0 

35  0 

88  0 


43 
45 
48 
50 
53 
65 


0 
0 
0 
0 
0 
0 


02 
05 
07 
10 
12 
15 


I 
18  1 
20.  1 
23  1 
25  1 
28;  1 
31  1 


1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

2 

2 
2 
2 
2 
2  30 


33 
38 
44 
49 
54 
59 

04 
09 
15 
20 
25 


35 
40 
46 
61 
56 
01 


3  06 


67  0 
00  <  0 
02  0 
04  1 
07  1 
09  1 


12 
14 
16 
19 
21 
24 


1  26 


31 
36 
40 


1  45 

1  60 


1 
•  1 
2 
2 
2 
2 

I 

2 
2 
2 
2 
2 

2 

I 
j 

2 

2 

3 

3 


65 
59 
04 
09 
14 
19 

23 
28 
33 
38 
42 
47 

62 
67 
02 
06 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 


40  !0 
42  0 


44 

47 
49 


51  ;o 


1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

1 
1 
1 
2 
2 
2 

2 
2 
2 
2 
2 
2 


63 
55 
58 
00 
02 
04 

07 
09 
11 
13 
15 
18 

20 
24 
20 
33 
38 
42 

46 
51 
55 
00 
04 
09 

13 
18 
22 
26 
31 
85 


02 
04 
06 
06 
10 

12 
14 
17 
19 
21 
23 

25 

271 
291 
31  : 
83 
36, 

37 

39! 

411 

43 

46 

48 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 


02|0  02 
04!0  04 
06  0  05 
08  0  07 
10  0  00 


I 


2  40 
2  44 
49 
53 
67 
02 


0 
0 
0 
0 
0 
1 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
2 

2 
2 
2 
2  17 
2  21 
2  25 


3  06 


500 
62  0 
5410 
5610 
58i0 
00 

02 
04 
06 
08 
10 
12 

15 

19  1  1 
23;i 
27  1 
31  A 
35 


39 
44 

48 
52 
56 
00 

04 
08 
12 


29 
33 
37 
41 
46 


2  60 

2  64 
2  68 
8  02 
8  06 


12 
14 
16 
17 
19 
21 

23 
25 
27 
29 
31 
33 

35 
37 
89 
41 
43 
45 

47 
40 
50 
62 
54 
56 

58 
00 
02 
04 
06 
08 

10 
14 
18 
22 
25 
29 


0  11 
0  IS 


0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 


33 
37 
41 
45 
49 
63 


1  66 

2  00 
2  04 
2  08 
2  12 
2  16 


20 
24 
27 
81 
35 
39 


2  48 
2  47 
61 
56 
60 
02 


3  06 


15 
16 
18 
20 


24 
26 
27 
20 
31 

33 
85 
37 
38 
40 
42 


0  44 

0  46 
47 
40 
0  51 
0  53 


0 
0 


55 
67 

5i 
00 
02 
04 


I  06 
1  00 
1  13 
1  17 
1  20 
1  24 


I 


28 
31 
35 
39 
42 
46 

50 
63 
57 
01 
04 
08 

12 
15 
19 
22 
26 
30 


2  33 
2  S7 
2  41 
2  44 
2  48 
2  62 

2  55 

2  50 

3  03 
3  06 


0  05 
0  10 
0  15 
0  20 
0  26 


85 

40 
45 
50 
56 

00 
05 
10 
15 
20 
25 

30 
36 
40 
45 
60 
56 


2  00 
2  05 
2  10 
2  15 
2  20 
2  26 

2  30 
2  35 
2  40 
2  45 
2  50 

2  55 

3  00 
3  10 

3  ao 

3  30 
3  40 

3  50 

4  00 

4  10 
4  SO 
4  30 
4  40 
4  50 


00 
10 
20 
30 
40 
50 


6  00 
6  10 
6  20 
6  30 
6  40 
6  50 


00 
10 
20 
30 
40 
50 


8  00 
8  10 
8  20 
8  30 


3 

o 


9 
t 


a 


i 


i 


a: 


TABLE  2  B.— HEIGHT  OF  THE  TIDE  AT  ANY  TIME. 
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Height  of  the  surface  of  the  eea  reckoned  from  high  or  low  water. 

Time  before  or  after  high  or  low  water,— that  is,  the  difference  between  the  time  for  which  the  height  is  required  and  the 

nearest  high  or  low  water. 
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Subtract  the  tabular  rallies  from  the  height  of  high  water  when  the  difference  of  time  is  reckoned  tram  high  water. 
Add  the  tabular  valnes  to  the  height  of  low  water  when  the  differeuoe  of  time  is  reckoned  from  low  water. 
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2.2 
2.8 

2.5 
2.6 
2.8 
2.9 
3.1 


8.8  I 
3.4 

8.6 ; 

3.7  i 
3.9 

4.0 
4.2 
4.8 
4.5 
4.6 

4.8 
5.U 
6.1 
5.3 
5.4 

5.6 
5.7 
5.9 
6.0 
6.2 

6.8 
6.5 
6.7 
6.8 
7.0 

7.1 
7.3 
7.4 
7.6 

7.7 

7.9 
8.0 
8.2 
8.4 
8.5 

8.7 
8.8 
9.0 
9.1 
0.3 

9.4 
9.6 
9.8 
9.9 
10.1 


ft. 

0.2 

0.3 

0.5 

0.7 

0.9 

1.0 
1.2 
1.4 
1.6 
1.7 

1.9 
2.1 
2.3 
2.4 
2.6 

2.8 
3.0 
3.1 
3.8 
3.5 

8.7 
8.8 
4.0 
4.2 
4.4 

4.6 

4.7 
4.0 
5.1 
6.2 

5.4 
6.6 
5.8 
5.9 
6.1 

6.3 
6.5 
6.6 
6.8 
7.0 

7.2 
7.3 
7.5 
7.7 
7.9 

8.0 
8.2 
8.4 
8.6 
8.7 

8.9 
9.1 
9.3 
9.4 
9.6 

9.8 
10.0 
10.1 
10.3 
10.5 


ft. 

0.2 

0.4 

0.6 

0.8 

1.0 

1.2 
1.4 
1.6 
1.8 
1.9 

2.1 
2.3 
2.5 
2.7 
2.9 

8.1 
3.3 
8.5 
8.7 
3.9 

4.1 
4.3 
4.6 

4.7 
4.9 

5.1 
5.3 
5.5 
6.7 
5.8 

6.0 
6.2 
6.4 
6.6 
6.8 

7.0 
7.2 
7.4 
7.6 
7.8 

8.0 
8.2 
8.4  j 

8.6  I 
8.8 

9.0 
9.2 
9.4 
9.6 
9.7 

9.9 
10.1 
10.3 
10.5 
10.7 

10.9 
U.l 
11.3 
11.5 
11.7 


10.7 

11.9 

10.8 

12.1 

11.0 

12.3 

11.2 

12.5 

11.4 

12.7 

8.8 
9.1 
9.3 
9.5 
9.7 

9.9 
10.1 
10.4 
10.6 
10.8 

11.0 
11.2 
11.4 
11.6 
11.9 

12.1 
12.3 
12.5 
12.7 
12.9 

13.2 
13.4 
13.6 
13.8 
14.0 


ft. 

0.2 

0.4 

0.6 

0.9 

1.1 

1.8 
1.6 
1.7 
1.9 
2.2 

2.4 
2.6 
2.8 
8.0 
3.2 

8.5 
3.7 

8.9  I 
4.1  I 
4.3  i 

4.5  i 

4.7 

6.0 

6.2 

6.4 

5.6 
5.8 
6.0 
6.3 
6.6 

6.7 
6.9 
7.1 
7.8 
7.6 

7.8 
8.0 
8.2 
8.4 
8.6 


I 


ft. 

ft- 

0.2 

0.3 

0.5 

0.5 

0.7 

0.8 

0.9 

1.0 

1.2 

1.3 

1.4 

1.5 

1.7 

1.8 

1.9 

2.1 

2.1 

2.3 

2.4 

2.6 

2.6 

2.8 

2.8 

3.1 

3.1 

3.4 

8.8 

3.6 

8.6 

3.9 

3.8 

4.1 

4.0 

4.4 

4.8 

4.6 

4.5 

4.9 

4.7 

5.2 

5.0 

5.4 

5.2 

6.7 

5.4 

6.9 

5.7 

6.2 

5.9 

6.4 

6.2 

6.7 

6.4 

7.0 

6.6 

7.2 

6.9 

7.5 

7.1 

7.7 

7.8 

8.0 

7.6 

8.2 

7.8 

8.5 

8.0 

8.8 

8.3 

9.0 

8.5 

9.8 

8.8 

9.5 

9.0 

9.8 

9.2 

10.1 

9.5 

10.3 

9.7 

10. 6 

9.9 

10.8 

10.2 

11.1 

10.4 

11.8 

10.7 

11.6 

10.9 

11.9 

11.1 

12.1 

11.4 

12.4 

11.0 

12.6 

11.8 

12.9 

12.1 

13.1 

12.3 

13.4 

12.5 

13.7 

12.8 

18.9 

18.0 

14.2 

1.3.8 

14.4 

13.5 

14.7 

13.7 

15.0 

14.0 

15.2 

14.2 

15.5 

14.4 

15.7 

14.7 

16.0 

14.0 

16.2 

15.1 

16.5 

15.4 

16.8 

13.0 
13.5 
14.0 
14.5 
15.0 

15.5 
16.0 
16.5 
17.0 
17.5 

18.0 
18.5 
19.0 
19.5 
20.0 

20.6 
21.0 
21.6 
22.0 
22.6 

23.0 
23.5 
24.0 
24.5 
25.0 

25.6 
26.0 
26.5 
27.0 
27.5 

28.0 
28.5 
29.0 
29.5 
30.0 

30.5 
31.0 
31.5 
32.0 
32  5 


a* 
a* 

cr 

IP 
? 

a» 
s 
Pt 

o* 

I 
s 


cr* 

9 

3 

er 
n 

cr5' 

cr 


The  above  table  was  compated  for  tides  having  periods  of  rise  and  fall  each  equal  to  one-quarter  of  a  lunar  day,  or  about 
6^  IZ"^.    Table  2  A  has  been  made  to  extend  the  application  of  this  table  to  nearly  all  kinds  of  tides,  except  river  tides. 
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TABLE  8.— TIDAL  DIFFEBENCES 


a 

p 


Stetioii. 


NOBTH  AMSBICA  (ABOno 
Bboionb). 

ABOnC  ABCHIPEL4GO 

1  Henohel  Island 

2  Bay  of  Mercy 

3  Prinoe  of  Walea  Btrait 
i  Winter  Bay 

6  Bridport  Inlet,  Bealy  Island 

6  Nortnnmberland  Soond 

7  Beftige  Goto,  Wellington  Channel 

8  Grifl^hs  Island,  Barrow  Strait 

0  Beechey  Island,  Barrow  Strait 

10  Port  Leopold,  Barrow  Strait 

11  Port  Kennedy.  Bellot  Strait 

12  Fnry  and  Hecla  Strait 

HUDSON  BAT. 

13  Marblelsland 
U    Port  Cbarchill ^ 

15  York  Factory 

16  Port  Laperridre,  Digges  Island 

HUDflOir  BTBAir. 

17  Port  Boaeherville,  Nottingham  I 

18  StnpartBay 

19  Ashe  Inlet 

20  Koksoak  Biyer,  tTngava  Bay 

21  Port  Bnrwell,  Ungava  Bay 

CUMBIBLAND  BOXJUD. 

Kingna  Fiord 

QBKBNLAKD 

We$t  eoa9t 

23  Frederlksdal 

24  Nennortalik 

25  Julianshaab 

26  Arsiik 

27  Frederiokshaab 

28  Godthaab 
20    Holsteinborg 

80  Whalefish  Islands 

81  Godtbayn,  Disco  Island 

32  tTpemivik 

33  North  Star  Bay 

34  Wolstenbolm  Soond 

35  PortFoolke 

36  Rensselaer  Bay 

37  Thank  God  Harbor,  Polaris  Bay. 

OBDnrSLL  LAND. 

38  Cape  Lawrence 
30    Fort  Conger,  DlscoTery  Harbor. . 

40  Cape  Shciidan 

JAN  MATBN. 

41  Mary  Muss  Bay 

ICELAND. 

42  Beikiavik 

GREENLAND. 
EOit  COtUt, 

43  Cape  Borgen 

44  Cape  PhiUp  Broke 

45  Pendulum  Island 

46  Jackson  Island 

47  Cape  Hold- w ith-Hope(Broer  Buys) 

48  Nubarbik 
40  I  Cape  Farewell 


Gtoographio  position. 


Lati. 
tade. 


North. 

O  I 

60  37 
74  10 

73  00 

74  50 

74  55 
76  52 

75  81 
74  35 

74  43 
78  50 
72  01 
60  26 


62  41 
58  46 
57  02 
02  34 


63  12 

61  35 

62  83 

58  34 
60  25 


66  36 


60  01 
60  08 

60  42 

61  12 

62  00 

64  12 

67  00 

68  50 
60  16 
72  50 

76  30 
76  33 
78  18 
78  37 
8137 


81  21 

81  44 

82  25 


71  00 
64  12 


75  25 
74  55 
74  40 
73  55 
73  28 
63  25 
50  45 


Longitude. 


Arc. 


Time. 


Wett. 
h.tn. 


138  56 

118  20 
116  00 
111  00 

108  47 
97  00 
92  10 
05  30 

92  00 
90  25 
94  15 
81  30 


91  10 
94  10 

92  32 
78  01 


77  28 
71  82 
70  35 
68  12 
64  46 


67  20 


44  34 

45  16 
45  54 

48  27 

49  37 

51  44 

63  42 
53  15 
53  28 
66  06 

68  60 
68  56 
73  00 
70  53 
61  44 


69  15 
64  44 

61  30 


828 


2150 


18  02 

17  35 

18  30 
20  00 
20  30 

42  00 

43  56 


0  16 
753 
744 
7  24 

7  15 
628 
600 
622 

608 
6  02 
6  17 
5  26 


605 
6  17 
6  10 
5  12 


5  10 
4  46 
4  42 

4  33 
4  19 


4  29 


2  58 

3  01 
3  04 
3  14 
8  18 

8  27 
335 
333 
3  34 

3  46 

4  35 
4  36 
4  52 
444 

4  07 


4  37 
4  19 
4  06 


0  34 


127 


1 
1 
1 
1 
1 
2 
2 


12 

11 
14 
20 
22 
48 
56 


Standard  port  for 
reference. 


Name. 


Madras... 
Madras... 
Madras  ... 
Madras ... 

Charleston 
Melbourne 
Charleston 
Madras 

Charleston 
Charleston 
Charleston 
Charleston 

Brest 

Brest 

Brest 

Brest 

Brest 

Liverpool. 
Liverpool. 
Liverpool. 
Sheemeas. 

Sheemess. 


Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Savannah  En  tr. 
Savannah  Bntr. 
Savannah  Sntr. 
Savannah  Bntr. 
Savannah  Bntr. 

Savannah  Entr. 
Savannah  Entr. 
Savannah  Entr. 
Savannah  Entr. 
Charleston 


Savannah  Entr. . 

Charleston 

Madras 

Halifiax 

Sheemess 


Halifax 

Halifax 

Nagasaki 

Nagasaki 

Nagasaki 

Madras 

Savannah  Entr 


Fige. 


389 
289 
239 

105 
223 
105 
230 

105 
105 
105 
105 


271 
271 
271 
271 


271 
808 
803 
803 

887 


287 


105 
106 
105 
105 
105 

100 
109 
109 
109 
109 

109 
109 
109 
109 
105 


Tidal  dlilbrenoes. 


49 


287 


49 
49 
171 
171 
171 
239 
109 


Time. 


HW. 


LW. 


Local  Htne, 

h,  n. 


h.  tn. 
-~3  20 
~8  18 
-^38 
—6  53 

-.5  58 
—1  50 
+4  12 
-<8  11 

+4  18 
+3  59 
+3  82 
—0  50 


+0  22 
+8  18 
+7  27 
+5  12 


+6  18 
—2  56 
—3  07 
—2  29 
-3  27 


+5  28 


-4  50 
—2  12 
—2  49 
—129 
—1  32 

— 0  56 
—1  14 
+0  28 

+1  16 
+  3  17 

+3  22 
+3  24 
+3  39 
+4  08 
+4  82 


109  :  +8  83 
105  +8  53 
239       +2  13 


+8  27 


+4  46 


+4  02 
+8  17 
+3  12 
+2  57 
+2  42 
—2 
—3 


05 
89 


—3  15 
—7  28 
-«  18 
—6  43 

—5  51 
—167 
12 
06 

+4  20 
+4  00 
+8  32 
— 0  50 


+0  15 
+3  10 
+7  20 
+5  02 


+5  09 
—8  28 
—8  38 
—8  00 
—8  10 


+5  40 


~4  50 
—2  14 
—2  51 
— 1  81 
—1  34 


05 
21 


— 1 
— 1 
+0  21 
+109 
+8  11 


+3  16 
--3  10 
"3  16 
--3  64 
■  -4  26 


+3  81 
+8  48 
+2  18 


+8  04 
+6  06 


+8  42 
+2  67 
+8  13 

+2  58 
+2  48 
—2 
—8 


02 
45 


Height. 


HW. 


LW. 


Jffarmonic 
TidtPlaru. 


feet. 

—0.1 

—0.4 

+0.7 

+1.5 

—0.5 
+0.1 
+1,3 

+L6 

+1.1 
+1.0 
-0.5 
+8.5 


1.6 
S.6 
1.6 


-4.9 
—2.0 
+8.0 
+9.7 
+2.5 


+4.0 


+8.9 
+3.1 

+1.7 
+6.4 
+3.6 

+5.0 
+2.8 
+0.6 
+0.6 
+0.4 

0.0 
+0.2 
+2.1 
+3.0 
—0.2 


+6.6 
+0.2 
—0.5 


—1.4 


—1.7 


—2.1 
—1.6 
-2.2 

—1.1 
— L5 
+L9 
+0.6 


Batio 

of 


feet. 

+0.4 

+0.8 

+a6 

+0.8 

+1.6 
+0.4 
+2.0 
+0.8 

+2.0 
+1.8 
+1.6 
+2.4 


—0.6 
—0.2 
—0.6 
—1.0 


—0.5 

0.0  I 
+0.8  I 

4-2.1  1 
+0.9 


+L6 


+2.2 
+2.0 
+1.8 

+2.7 
+2.1 

+2.2 
+2.0 
+1,6 
+L6 
+1.4 

+1.4 
+L4 
+1.8 

+1.9 
+L0 


+2.4 
+1.0 
-0.3 


—0.1 


+0.8 


—0.2 
—0.2 
—1.3 
—LI 
— L2 
+0.6 
+1.8 


0.80 
0.67 
L02 
L29 

aoo 

0.82 
0.^ 
L29 

0.84 
0.84 
0.60 
LSI 


0.61 
0.78 
0.61 
0.45 


0.70 
0.90 
LIO 
1.86 
LIS 


L21 


La4 
L22 

0.99 
L71 
L28 

L41 
L13 
0.84 
0.86 
0.86 

0.80 
0.81 
1.05 

1.16 

a  76 


L47 
a83 
0.81 


a  70 
a65 


0.56 
0.68 
0.86 
LOO 
0.96 
LOO 
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s 


23 
24 
25 
26 
27 

28 
29 
30 
31 
32 

33 
34 
35 
36 
37 


38 
39 

40 


Interral. 


1 
2 
3 
4 

5 
6 

7 
8 


9 

;  10 
11 

12 


13 
14 
15 
16 


17 
18 
19 
20 
21 


43 
44 

45 
46 

47 
4S 
49 


Mean. 


HWL 


A.  fn, 

4  50 

12  20 

12  00 

1  20 

1  38 
12  20 
11  50 

0  05 

11  56 

11  38 

11  10 

6  50 


4  00 

6  56 

11  05 

8  52 


8  58 

7  50 

8  04 

8  42 

9  04 


22  i      5  29 


2  55 

5  33 
4  56 

6  15 
6  12 

6  40 
6  20 
8  05 
8  50 
10  50 

10  58 

11  00 
11  14 

11  43 

12  14 


11  09 
11  34 
10  35 


41        11  21 


42         5  10 


11  55 
11  10 
11  05 
10  50 
10  35 
6  20 
4  00 


LWI. 


11  05 
7  00 

6  10 

7  40 


48 
29 
00 
40 


10  15 
0  45 
4  55 
2  39 


2  46 
1  37 

1  52 

2  30 
2  52 


.11  42 


9  10 

11  46 

11  00 

003 

0  00 


0 
0 
1 


27 
07 
52 


8  00 
6  10 

5  40 

6  20 


I 


'   237 
438 

4  46 

4  40 
445 

5  23 
5  58 

5  01 
5  20 
4  20 

506 

1126 

5  43 
4  58 
4  58 
4  38 
4  23 
0  08 
10  13 

Tropio. 


HHWI. 


h,  fn. 

5  17a 
12  51a 
12  25a 

1  416 

1  596 
12  51a 
12  08a 

0  266 

12  14a 

11  50a 

11  24a 

7  00a 


3  59a 

6  55a 

11  04a 

8  50a 


8  52a 

7  45a 

8  01a 

8  39a 

9  05a 


5  28a 


2  59a 
588a 

5  Ola 

6  19a 
6  I6a 

6  41a 
6  22a 
8  07a 
8  52a 

10  56a 

11  05a 
11  07a 
11  20a 

11  49a 

12  22a 


11  14a 
11  42a 
10  46a 


11  266 
5  13a 


12  Ola 
11  15a 
11  08a 
10  53a 
10  'iSa 
6  26a 
4  05a 


LLWI. 


h,   fH. 

12  086 
8  11a 

7  07a 

8  80a 

8  49a 
7  22a 

6  22a 

7  10a 

6  29a 
4  63a 
4  18a 
0  10a 


10  18a 
0  476 
4  586 
2  436 


2  476 
1  406 

1  536 

2  316 
2  466 


11  49a 


8  506 
11  256 
10  466 

-  0  15a 

-  0  20a 


13a 
09a 
84a 
19a 
31a 

37a 
32a 
38a 
16a 
5  49a 


0 
0 
1 
2 

4 

4 
4 
4 
5 


4  55a 

5  11a 
4  06a 


5  046 
11  24a 


5 
4 
4 
4 
4 
0 


41a 
56a 
52a 
37a 
22a 
19a 


9  506 


Baage  of  tide. 


Mean 
(Mn). 


feet. 
1.8 
1.5 
2.3 
2.9 

3.1 
1.4 
4.4 
2.9 

4.3 
4.3 
8.1 
6.2 


8.9 

11.5 

8.9 

6.6 


10.2 
19.2 
23.5 
28.9 
15.1 


15.9 


6.9 
6.3 
5.1 
8.8 
6.6 

9.5 
7.6 
5.7 
5.8 
5.8 

5.4 
5.5 

7.1 
7.8 
3.9 


9.9 
4.3 
1.9 


3.U 


11.5 


2.4 
2.9 
5.3 
6.2 
5.9 
3.6 
5.5 


S 


^T 


feet. 
2.3 
2.0 
8.0 
8.8 

4.0 
1.8 
5.7 
3.8 

5.6 
5.5 
4.0 
8.0 


12.0 

15.5 

12.0 

9.0 


13.5 
25.1 
31.2 
38.5 
19.7 


21.0 


9.4 
8.6 
7.0 
12.0 
9.0 

12.5 

10.0 

7.5 

7.6 

8.0 

7.5 
7.6 
9.9 
10.8 
5.4 


13.8 
5.0 
2.6 


3.8 


14.5 


3.1 
3.7 
6.7 
7.9 
7.5 
4.9 
7.5 


Heap 

(Np). 


feet. 
1.2 
1.0 
1.5 
1.9 

2.0 
0.9 
2.8 
1.9 

2.8 
2.9 
2.1 
4.2 


5.1 
6.6 
5.1 
3.8 


6.1 
12.3 
14.4 
17.6 

9.8 


9.8 


3.8 
8.4 
2.8 
4.8 
3.6 

6.0 
4.8 
3.6 
3.7 
8.0 

2.9 
2.9 
3.7 
4.1 
2.0 


5.1 
2.2 
1.0 


2.2 


8.4 


1.8 
2.1 
3.9 
4.5 
4.3 
2.0 
3.0 


Great 

tropic 

(Go). 


feet. 
2.9 
2.5 
3.5 
4.8 

4.5 
2.4 
6.1 
4.3 

6.0 
5.8 
4.4 

8.0 


8.8 

10.9 

8.8 

6.2 


9.8 
18.7 
22.8 
28.6 
14.6 


16.1 


7.4 
6.7 
6.6 
9.3 

7.1 

9.9 
7.9 
6.0 
6.0 
6.0 

5.6 
5.6 
7.4 
8.0 
3.8 


10.1 
4.1 
1.8 


3.6 
12.6 


3.0 
8.5 
6.2 
7.2 
6.9 
3.9 
5.9 


Tropic  dinr- 
naltneqnality. 


HWQ. 


feet. 
1.6 
1.5 
1.8 
2.0 

2.1 
1.4 
2.5 
2.0 

2.5 

2.6 
2.2 
8.1 


0.4 
0.4 
0.4 
0.3 


0.8 
0.8 
0.6 
0.6 
1.4 


1.8 


2.1 
2.0 
1.8 
2.3 
2.0 

2.0 
1.8 
1.6 
1.6 
0.7 

0.6 
0.6 
0.7 
0.8 
0.5 


0.0 
0.6 
0.4 


0.2 


0.4 


0.2 
0.2 
0.3 
0.3 
0.3 
1.5 
1.8 


LWQ. 


feet. 
0.9 
0.8 
1.0 
1.1 

1.1 
0.8 
1.4 
1.1 

1.4 
1.0 
0.8 
1.1 


0.2 
0.2 
0.2 
0.2 


0.9 
1.4 
1.4 
1.5 
0.2 


1.5 


0.5 
0.5 
0.4 
0.6 
0.5 

0.4 
0.3 
0.3 
0.3 
0.6 

0.6 
0.6 
0.7 
0.7 
0.5 


0.8 
0.5 
0.3 


0.6 


1.2 


0.6 
0.6 
0.8 
0.9 
0.9 
0.4 
0.5 


Diurnal  wave. 


Tropic 
Hw 

inter- 
TaL 


h.  m. 


18  51 
13  00 


6  30 


3  42 
8  44 

3  12 


9  16 


2  42 


6  26 


7  07 


14  24 


Tropic 
range. 


feet. 
1.8 
1.7 
2.1 
2.3 

2.4 
1.6 
2.9 
2.3 

2.8 
2.7 
2.8 
3.3 


0.4 
0.4 
0.4 
0.4 


Mean  sea  level 
above  plane  of— 


Predie. 
tions. 


feet. 
2.0 
1.8 
2.5 
3.0 

8.1 
1.7 
4.2 
3.0 

4.1 
4.0 
3.1 
5.5 


6.1 
7.8 
6.1 
4.5 


Tropic 
LLW. 


1.0 

7.0 

1.6 

12.8 

1.5 

15.7 

1.7 

19.7 

1.4 

10.1 

2.3 

11.2 

2.1 

5.6 

2.0 

5.1 

1.8 

4.8 

2.4 

7.1 

2.0 

5.4 

2.0 

7.0 

1.8 

6.8 

1.6 

4.5 

1.6 

4.5 

0.8 

4.3 

0.9 

4.1 

0.9 

4.2 

1.0 

5.3 

1.0 

5.8 

0.7 

3.0 

1.2 

7.4 

0.8 

3.2 

0.5 

1.5 

0.7 

2.2 

1.3 

7.7 

0.6 

1.8 

0.6 

2.1 

0.8 

3.7 

0.0 

4.3 

0.9 

4.1 

1.5 

3.1 

1.9 

4.6 

feet. 
1.3 
1.2 
1.6 
1.9 

2.1 
1.1 
2.8 
1.9 

2.8 
2.5 
1.9 
8.6 


4.2 
4.5 
4.2 
3.1 


5.0 

9.5 

11.3 

14.4 

7.1 


8.0 


3.3 
3.0 
2.5 
4.3 
8.2 

4.5 
8.6 
2.6 
2.6 
2.8 

2.6 
2.6 
8.4 
3.9 
2.0 


1.8 


6.3 


Varia- 
tion of 
the  com- 
pass. 


Ell9t. 

o 

43.0 

90.0 

90.0 

120.0 

136. 0  E. 
158.  OW. 
139.  OW. 
148.  OW. 

Weet. 

137.0 

127.0 

134.0 

81.5 


E<ut. 

4.5 
10.0 

7.0 
44. 0  W. 


West. 
48.0 
49.0 
52.0 
42.0 
49.0 


66.5 


46.5 
47.0 
48.0 
49.5 
51.5 

56.5 
62.0 
64.0 
64.5 
j  75.0 

97.0 

97.5 

107.0 

105.0 

95.0 


4.8  105.0 
2. 1  99. 0 
0. 9     95. 0 


1.5 
1.8 
8.2 
3.7 
3.6 
1.7 
2.6 


28.0 


36.5 


38.5 
38.0 
37.5 
39.0 
39.0 
49.5 
46.0 
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TABLE  3.— TIDAL  DIFFERENCES 


2 


17 
18 
10 
20 
21 

22 
23 
24 
26 
26 


27 
28 
29 
80 
31 
32 

!  33 
34 
35 
36 
37 
38 

30 
40 
41 
42 
43 
44 


45 
46 
47 
48 
40 

60 
61 
52 
63 
64 


65 
66 
67 
68 


I 
2 
3 
4 
5 

6 
7 
8 
0 
10 

11 
12 
13 
14 
15 
16 


Station. 


NOKTH  AMERICA.  (East 
Coast). 

labrador. 


Geographic  podtion. 


Lati- 

« 

Longitude. 

tude. 

Arc. 

Time. 

Eclipse  Harbor . . 

Nacnvak  Bay 

Nain 

Hopedale  Harbor 
Indian  Harbor 


Independent  Harbor. 

Indian  Tickle 

Seal  Islands 

Tenison  Tickle 

Occasional  Harbor. . . 


Fishing  Ship  Harbor 

Spear  Harbor 

St.  LewiH  S«)iind 

Chateau  Bav,  Strait  of  Belle  Isle . 

Re<l  Bay,  Strait  of  Ik)lle  Isle 

Forteau  Bay,  Strait  of  Belle  Isle. . 

NEWFOUNDLAND. 

Ecui  coaH. 


North, 

o     I    i 

60  60 
60  05 
56  34  I 
55  25 
54  30 

63  51 
53  34 
53  14 
52  58 
52  40 

52  36 
52  26 
52  10 
62  00 
51  46 
51  27 


PistoletBay 

Hare  Bay 

Canada  Hay. 

Cat  Head,  white  Bay 

Fortune  Harbor.  Notre  Dame  Bay 


Fogo  Harbor 

Barmw  Harbor,  Btmavista  Bay.. 
Hearts  Content,  Trinitv  Bay.... 
Grace  Harbor,  ConcepUon  Bay  . . 
St.  Johns 


Sovtth  eoiut. 


Cape  Race 

'i'repassey  Harbor. 


St.  Mary  Harbor,  St.  Mary  Bay.. 
Cape  St.  Mary,  Placentia  Bay — 
Woody  litland,  Placentia  Bay  . .. 
Burin  Harbor,  IMaeentia  Bay 


61  32 
51  17 
50  45 
50  OS 
40  32 

40  44 
48  40 
47  63 
47  42 
47  34 


46  80 
46  43 
46  65 

46  50 

47  47 
47  02 


Gr^ntLaun 40  56 

St.  Pierre  Island |  46  47 

Brunet  Islands i  47  16 

(irand  Bank  Harbor,  Fortune  Bay.  I  47  06 
Grand  le  Pierre  H.,  Fortune  Bay. .!  47  00 
Breton  Harltor,  Fortune  Bay 


Hermitage  Cove 
Ren<H)ntrc  Bay  . 
La  Hune  J^ay! . . 
Bnrgeo  lalaiids . 

LaPoileBay 

Port  Basque .... 


West  eoatt. 

Gu\f  of  St.  Latcrenet. 

Codroy  Roatl 

St.  George  Harbor 

Frenchman  Cove,  Bay  of  Islands. 

Bonne  Bay 

Cowhead  Uarbor 


Hawke  Harbor 

Port  au  Choix 

Guod  Bav 

Cantors  Harbor,  St.  John  Bay. 
St.  Genevieve  Bay 


47  30 


47 
47 
47 


32 
37 
33 


47  36 
47  40 
47  35 


47 
48 
40 


5J 
28 
00 


40  34 
40 


QUBBEO. 

Qu{f  o/  St.  Latorenee, 


55 


50  37 
50  44 
50  48 

60  54 

61  00 


64 


Wftt, 
'  !  h.m. 


10 
63  2U 
61  44 

60  20 
57  30 

56  56 
56  00 
55  42 
55  46 
55  47 

65  45 
55  38 

55  44 

56  63 

66  26 
66  23 


Belles  Amour  Bay 61  27  i  57  26 

Mistanoque  Harbor 51  16  I  58  12 

Antrobus  Island '  60  33  |  50  17 

Wapitagun  Harbor ,  60  12  [  60  01 


I 


55  45 

55  55 

56  08 
56  41 
55  16 

54  16 
53  36 
53  23 
53  13 
52  41 


63  07 
53  33 

53  35 

54  12 

54  13 

55  11 

55  33 

56  00 
55  55 
65  44 

54  46 
65  47 

55  55 

56  37 

56  50 

57  37 

58  23 
50  07 


50  24 

58  21 
MH  00 
57  57 
57  47 

57  12 
57  21 
57  12 
56  57 
56  48 


4 
4 
4 
4 
3 


17 
13 
07 
01 
50 


3  48 
8  44 

3  43 
3  43 
3  43 

3  43 
3  43 
3  43 
3  44 
3  46 
3  46 


3  43 
3  44 

3  46 

3  47 
3  41 


3  37 
3  34 
3  34 
3  33 
3  31 


3  58 
3  53 
53 
52 
51 


3  40 
3  40 
8  40 
8  48 
3  47 


8  32 
3  34 
3  34  t 
3  37 

3  37  I 
3  41 

3  42  I 
3  45  I 
3  44 
8  43 
3  30 
3  43 

3  44 
8  46 
3  47 
3  50 
3  54 
3  56 


Standard  port  for 
reference. 


Xame. 


Charleston... 
Charleston... 
Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 


Sandy 
Sandy 
Sandy 
Sandy 
Sandy 


Hook. 
Hook. 
Hook. 
Hook. 
Hook. 


Sandy  Hook. 
St.  Johns.... 

St  Johns 

Halifax 

Halifax 

Halifax 


Page. 


St.  Johns... 
Sandy  Hook 
Sandy  Hook 
St.  Johns... 
St.  Johns... 

St.  Johns... 
St.  Johns... 
St.  Johns... 
St.  Johns... 
St.  Johns... 

Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 

Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 

Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 


Halifax 
Halifax 
Halifax 
Halifax 
Halifax 

Halifax 
Halifax 
Halifax 
Halifax 
Halifax 


105 

105 

81 

81 

81 

81 
81 
81 
81 
81 

81 
46 
45 
49 
40 
40 


3  50  I  Halifax 
3  53     Halifax 

3  67  I  Halifax 

4  00     Halifax 


45 
81 
81 
45 
45 

45 
45 
45 
46 
45 


81 
81 
81 
81 
81 
81 

81 
81 
81 
81 
81 
81 

81 
81 
81 
81 
81 
81 


Tidal  dilTaranoea. 


40 
40 
40 
40 
40 

40 
40 
40 
40 
40 


40 
40 
40 
40 


Time. 


HW. 


LW. 


Local  tims. 

h.  m. 
+0  16 
—0  44 


h,  fH. 

+0  18 
—0  42 
—0  28 
—1  58 
—1  18 

— 0  48 
—1  01 
—0  58 
—0  51 
—0  50 

—0  44 

+0  20 
—0  13 
—0  36 
■f  0  57 
+1  57 


—0  33 
—2  03 
—1  23 

—0  53 
—1  06 
—1  03 
—0  56 
— 0  55 

—0  40 
+0  28 
—4)  14 
— 1  12 
+0  10 
+  1  00 


Time  meridian^ 
6(P  W, 


+0  20 
+0  44 
— 1 
— 0 


07 
05 


-f  0  02 

—0  01 
—1  06 
-f  0  14 
+0  05 
0  00 


—1  07 
—1  05 
— 0  25 
+0  28 
-f  0  08 
-f  0  48 

+0  10 
-f  0  40 
+1  00 
-1-0  53 
-f  1  10 
-f  0  57 

-f-0  51  ' 
+  1  03 
-f-0  40 
+0  46 
+  1  16 
+  1  13 


-f0  28 
-f  0  30 
— 1 
— 0 


12 

06 


■fO 


60 
00 


-f  1  22 
4-1  33 
-f  1  42 

+  1  66 
-f  1  50 
-HI  66 
+2  00 
+2  08 


+2  06 
+3  24 
—7  62 
—6  26 


-f  0  01 

—0  02 
—1  07 
+0  13 
+0  04 
0  00 


—1  12 
—1  10 
—0  80 
+0  23 
+0  03 
+0  43 

+0  14 
+0  86 
+  1  04 
+0  48 
+  1  05 
+0  62 

+0  46 
+0  68 
+0  44 
+0  40 

+111 
+1  08 


+0  29 
+0  87 
+0  46 
+0  57 

+1  03 


+1 
+1 
+  1 
+1 


12 
08 
13 
16 


+121 


+1  10 
+2  80 
+3  81 
+3  60 


Height. 


HW.  I  LW. 


Hartnonic 
Tide  Plant, 


—0.1 
+0.1 
+  1.7 
+2.1 
+2.1 

+  1.1- 
+  1.3 
+0.8 
+0.8 
+0.3 

+0.8 
+  1.0 
+0.2 
—1.8 
—1.8 
—0.0 


0.0 
+2.1 
+0.5 
+  1.2 
+0.8 

+  1.0 
+  1.0 
+0.7 
+  1.0 
0.0 


+1.7 
+1.8 
+2.6 
+2.3 
+2.1 
+  1.7 

+2.1 
+  1.8 
-fl.7 
+1.4 
-h2.1 
+2.3 

+2.1 
+1.6 

+1.6 
+1.4 
+  1.8 
+0.8 


—0.7 
—1.1 
—0.4 
—0.3 
—0.1 

—0.2 

+1.4 
+  1.3 
—0.8 
+0.2 


—1.8 
—0.2 
—0.0 
-0.0 


feeL 

+  1.4 
-fl.4 
+1.4 
+L5 
+1.4 

+1.3 
-1-1.3 
4  1.2 
-rl.2 
-1.1 

-rl.2 
-rO.2 
0.0 
+0.1 
+0.1 
+0.2 


+  1.4 
+1.4 
+  1.6 
-4-1.5 
+  1.4 
+  L4 

+  1.4 
-1.4 
-1.4 
-rl.4 
-1.5 
-rl.5 

-rl.4 
-rl.4 
+  1.4 
-rl.4 
-t-1.3 
+  L2 


0.0 

+1.4 
-rl.l 
-^0.2 
-r0.1 

+0.2 
+0.2  j 
+0.1 
+0.2 
0.0 


I 


Ratio 
of 


I 


+0.4 
+0.2 
+  0.3 
+0.4 
+0.4 

+0.5 
+0.7 
+0.8 

+o.a 

+0.5 


+0.2 
+0.6 
+0.2 
+0.2 


0.T2 

0.74 
1.0« 
1.13 
1.15 

0.05 
l.i«U 
0.91 
0.91 
0.^2 


0. 
1. 
1. 
0. 
0. 
0. 


91 
35 
08 
56 
7^ 
73 


1.00 
1.15 
0.8T 
L40 

1.27 

1.35 

1-31 
1.21 

i.as 

l.tS) 


1.06 

\.\^ 

1.24 
1.17 
1.15 
1.06 


15 
oe» 
0« 
02 
13 


1.17 
1.15 

i.m 

1.06 
l.OX 
LOU 

a  01 


a77 

0.70 

a83 
ad» 
as: 

L17 

1.15 

a  75 

0.04 


0.66 
0.87 
0.73 

aT3 
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E 

9 


I  T_ 


45 
4« 

47 
4^ 
49 


1 
2 
3 

4 
5 

6 
7 
8 
9 
lU 

11 
12 
13 
14 
15 
16 


17 
18 
19 
20 
21 

22 
23 
24 

25 
26 


27 
2H 
29 
30 
31 
32 

:}3 

'.i4 
35 
36 
37 
3H 

39 
40 
41 
42 
43 
44 


Interval. 


Meftn. 


HWI. 


h.    fP: 

800 
7  00 
7  OU 

5  30 

6  10 

6  40 
6  27 
6  30 
6  37 
6  38 


7  29 

828 
6  30 

6  50 

7  04 


05 
03 
23 
15 
12 


6  50 

6  50 

7  30 

8  20 
8  00 
8  35 

8  05 
8  23 
8  53 

8  38 

9  00 
8  42 


8  35 
8  45 
8  30 
8  22 
8  50 
8  45 


LWI. 


8  50 

9  05 
9  20 
9  30 
9  40 


55 

10  05 

56 

11  20 

67 

000 

M 

1  23 

1  17 

2  16 
0  24 
0  38 
0  52 

0  53 
12  16 


1 
1 
1 


11 
03 
01 


0 

0 

1 

2 

1 
o 

1 
2 


2 
2 

2 
2 
2 
2 
2 
2 


2  32 
2  45 
2  58 
06 
18 


3 
3 


,      644 

0  32 

7  12 

1  00 

6  30 

0  18 

i      7  30 

1  05 

9  00 

2  25 

10  00 

3  24 

88 

38 
18 
08 
48 
23 

53 
11 
2  41 
2  26 


48 
30 

23 
33 
18 
10 
38 
33 


50 

9  55 

3  24 

51 

9  50 

3  20 

52 

9  56 

3  25 

53 

10  00 

3  27 

54 

10  10 

3  85 

Tropic. 


HHWI. 


I 

h,  nt. 

1  48 
0  48 
0  48 

11  43 

12  23 

0  28  i 
0  15  , 
0  18  I 
0  25  j 
0  26 


I 


8  30 
4  88  < 
585  ' 
550 


7  24a 

8  25a 
6  82a 

6  46a 

7  00a 


7 
5 
7 
7 

7 


Ola 
59a 
19a 
lla 
07a 


6 
6 

7 


47a 
47a 
27a 
8  17a 

7  57a 

8  82a 


LLWI. 


h,  m. 
8  06a 
7  06a 
6  57a 

5  27a 

6  07a' 

6  36a 
6  24a 
6  26a 
6  83a 
6  34a 

6  40a 

7  08a 
6  26a 
6  57a 

8  27a 

9  30a 


I 


8  02a 
8  20a 
8  50a 
8  85a 
8  57a 
8  39a 

8  82a 

8  4la 
8  27a 
8  19a 
8  47a 
8  41a 


8  22a 
8  37a 

8  54a 

9  04a 
9  14a 


Bange  of  tide. 


Heuk 

(Mn>. 


h.  fn. 
1  216 

0  2lb 

1  07b 
12  Ola 
12  40a 

0486 
0  336 
0  386 
0  456 
0  476 


526 
216 
426 
096 
296 
286 


feet 
3.7 
3.8 
4.9 
5.2 
5.3 

4.4 
4.6 
4.2 

4.2 
3.8 

4.2 
3.4 
2.7 
2,4 
2.4 
8.1 


0 
0 
1 
2 
2 
2 

2 
2 
3 
2 
3 
2 

2 
2 
2 
2 
2 
2 


576 
566 
346 
256 
056 
426 

116 
296 
006 
446 
066 
476 

406 
536 
376 
286 
566 
536 


2 
2 
3 


366 
496 
016 
3  006 
3  166 


1  486 

2.5 

2  386 

5.3 

0  446 

4.0 

1  006 

3.5 

1  146 

3.2 

1  146 

3.4 

12  87a 

3.3 

1  346 

3.1 

1  246 

3.4 

1  266 

2.5 

5.3 
5.0 
4.9 
4.7 
5.2 
5.4 

5.3 
4.8 
4.9 
4.7 
4.6 
4.2 


3.3 
3.0 
3.5 
3.6 
3.8 


'C 

t 
Neap 

(Np). 

feet. 

feet 

5.0 

2.0 

5.2 

2.1 

6.5 

3.0 

6. 9        3. 2 

7.0 

3.2  < 

5.8 
6.0 
5.5 
5.5 
5.0 

5.5 
4.5 
8.5 
3.1 
3.1 
4.0 


3.3 
7.0 
5.2 
4.6 
4.0 

4.5 
4.4 
4.1 
4.5 
3.3 


4.9 

6.5 

5.0 

6.6 

5.7 

7.5 

5.4 

7.2 

5.3 

7.0 

4.9 

6.5 

7.0 
6.6 
6.5 
6.2 
6.9 
7.1 

7.0 
6.3 
6.4 
6.2 
6.0 
5.5 


4.3 
3.9 
4.5 
4.6 
4.9 


2.7 

2.8 
2.6 
2.6 
2.3 

2.6 
2.0 
1.6 
1.6 
1.6 
2.0 


2.1 
1.9 
2.3 
2.3 
2.5 


9  28a 

3  286 

3.7 

4.8! 

2.4 

9  28a 

3  236 

5.0 

6.5 

3.2 

9  3:{a 

3  286 

4.9 

6.4  1 

3.2 

9  31a 

3  316 

3.2 

4.1  t 

2.1 

9  45a 

3  386 

4.0 

5.2  , 

2.6 

9  35a 

3  346 

2.8 

3.6 

1.8 

10  53a 

4  426 

3.7 

4.8  > 

2.4 

11  55a 

5  396 

3.1 

4.0 

2.0 

0536 

6  036 

3.1 

4.0. 

2.0 

1.5 
3.2 
2.4 
2.1 
1.9 

2.1 
2.0 
1.9 
2.1 

1.5 


3.0 

3.1 

3.5  I 

3.3 

3.2 

3.0 

3.2 
3.1 
3.0 
2.9 
3.2 
3.3 


3.2 

2.9 

3.0 

2.9 

2.8 

2.6 

Great 
tropic 

(Go). 


I 


feet 
4.0 
4.1 
5.4 
5.7 
5.8 

4.9 
5.1 
4.7 
4.7 
4.3 

4.7 
3.8 
3.1 
2.9 
2.9 
3.7 


2.9 
5.8 
4.4 
8.9 
3.6 


Tropio  dinr* 
nal  inequality. 


Diurnal  wave. 


HWQ. 


5.4 

5.5 

1        6.3 

5.9 

5.8 

5.4 

5.8 

5.5 

5.4 

5.2 
5.7 
5.9 

5.8 

5.3  ' 

5.4  ! 
5.2  ! 
5.1 
4.7  ' 


3.9 
3.5 
4.1 
4.1 
4.4 

4.3 
5.7 
5.6 
3.8 
4.6 


3.3 
4.3 
3.7 
3.7 


LWQ. 


feet. 
1.5 
1.5 
1.3 
1.4 
1.5 

1.3 
1.8 
1.3 
1.3 
1.2 

1.3 
1.1 
1.0 
0.2 
0.2 
0.2 


1.0 
1.4 
1.2 
1.1 
1.1 


3.8 

1.1 

3.7 

1.1 

3.4 

1.1 

3.8 

1.1 

2.9 

1.0 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 


0.2 
0.2 
0.2 
0.2 


Trqpicl 

HW    jTnipic 
inter-  ,  range. 

Tal.    ! 


feet. 
0.4 
0.4 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.2 
0.2 
1.2 
1.2 
1.4 


0.2 
0.3 
0.3 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 


0.3 
0.3 
0.3 
0.3 
0.3 
0.3 

0..^ 
0.3 
0.3 
0.3 
0.3 
0.3 


h.  tn. 


1.4 
1.3 
1.4 
1.5 
1.5 

1.5 
1.7 
1.7  : 
1.4  I 
1.5 


1.3 
1.5 
1.3 
1.3 


6  22 


feet. 
1.5 
1.6 
1.4 
1.4 
1.4 

1.3 
1.3 
1.3 
1.3 
1.2 

1.3 
1.1 
1.0 
1.2 
1.2 
1.4 


Mean  sea  level 
above  plane  of— 


Predlc-!  Tropic 
tions.     LLw. 


feet 
3.2 
8.3 
3.9 
4.1 
4.1 

3.5 
3.6 
8.3 
3.3 
8.0 

3.3 
2.7 
2.2 
2.1 
2.1 
2.6 


1.0 
1.4 
1.2 
1.2 
1.1 

1.1 
1.1 
1.1 
1.1 
1.0 


I 


1.4 
1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.3 
1.4 
1.4 


1.4 
1.3 
1.4 
1.5 
1.5 

1.5 
1.7 
1.7 
1.4 
1.5 


1.3 
1.5 
1.3 
1.3 


2.1 
4.1 
3.1 
2.8 
2.5 

2.7 
2.7 
2.5 
2.7 
2.1 


3.9 
8.9 
4.4 
4.2 
4.1 
3.9 

4.1 
3.9 
3.9 
3.7 
4.1 
4.2 


2.8 
2.5 
2.9 
3.0 
3.1 

3.1 
4.0 
4.0 
2.7 
3.3 


2.4 
3.1 
2.6 
2.6 


4 

0.3 

........ 

1.4 

.    4.1 

3 

0.3  1 

1.4 

3.8 

3 

0.3 

1.4 

3.8 

3 

0.3 

1.3 

3.7 

3 

0.3 

1.3 

3.6 

3 

0.3 

1.3 

3.3 

feet 
1.7 
1.8 
2.3 
2.6 
2.7 

2.2 
2.3 
2.1 
2.1 
1.9 

2.1 
1.7 
1.4 
1.7 
1.7 
2.2 


1.3 
2.7 
2.0 
1.8 
1.6 

1.7 
1.7 
1.6 
1.7 
1.3 


2.5 
2.5 
2.9 
2.7 
2.7 
2.5 

2.7 
2.5 
2.5 
2.4 
2.6 
2.7 

2.7 
2.4 
2.5 
2.4 
2.3 
2.1 


2.2 

2.0 
2.3 
2.4 
2.5 

2.4 
3.2 
8.2 
2.2 
2.6 


1.9 
2.4 
2.1 
2.1 


Varia- 
tion of 
the  com- 
pass. 


I 


Weet. 

o 

47.5 
46.0 
40.5 
39.0 
88.5 

37.5 
37.0 
37.0 
36.5 
36.0 

36.0 
36.0 
35.5 
35.0 
34.5 
34.0 


34.0 
34.0 
32.5 
31.5 
31.0 

32.0 
30.5 
29.5 
29.0 
29.0 


28.0 
28.0 
28.0 
27.5 
28.5 
27.5 

27.5 
27.0 
27.5 
27.0 
28.0 
28.0 

28.0 
27.5 
27.5 
27.0 
27.0 
26.5 


27.0 
28.0 
29.0 
30.0 
30.5 

32.0 
32.0 
32.0 
32.5 
33.0 


33.5 
33.0 
31.0 
30.0 
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TABLE  S.— TIDAL  DIFFEBENCES 


I 

s 

0 


1 
2 
8 
4 


5 
0 

7 
8 


9 
10 
11 
12 
13 
14 


15 
16 
17 
18 

19 
20 
21 
22 
23 

24 
25 
26 
27 
28 


33 
84 
35 


87 
38 
30 
40 
41 


42 
43 
44 

45 
46 

47 
48 
49 
50 
51 


Station. 


NORTH  AMERICA  (East 
CuAHT) —Continued. 

guEBEC—  continued. 

Chilf  o/  St.  XaivTtfnce— Continued. 


KegaaJika  Ba^* 

<  Little  Natashquan  Harbor. 

,  AppeetetatBay 

'  Mingan  Harbor 


AntieoMti  Island. 

West  Point  Light 

Bear  Bay 

East  Point 

Southwest  Point  Light . . 


8L  Lawrence  River. 

Cape  Rosier  Light 

Cape  Miurdideu  Light 

Martin  Kver  Light 

Carousel  Light 

Cawee  Island 

Cape  Chatte  Light 


Point  de  Monta  Light 

Matane  Light 

Metis  Point  Light 

Manlcouagan  Shoal  Light. 


Father  Point  Light 

Bi<» nette  Island  Light 

Ta^usac,  Sa^enay  River.. 
Chiooutimi,  Sagneuay  Rirer. 
Brandy  Pots  Light 


Orignanx  Point  Light 

St.  Pauls  Bay  Light 

L'Islet 

Grosse  Isle 

St.  Laurent  Light,  Orleans  Isl'd. 


29  Quebec  Drr  Dock 

30  Uarouge  River 

31  I  Port Neiif  Light.. 

32  Grondiue  Lignt. . . 


Cape  Roche  Light. 
Batiscan  Lii;ht... 
Chamolaiu  Light. 


36     Three  TO  vers. 


QuJ/  of  St.  Lawrence. 

O'Hara  Point  Light,  Oasp^  Bay 

Cape  Despair  Lignt 

Macquereau  Point,  Chaleur  Bay 

Carlisle,  Chaleur  Bay 

Carleton  Point,  Chaleur  Bay — 


>'KW  BRCTKSV.'-ICK. 

Qui/  of  St.  Lawrence. 

Campbelltown,  Chaleur  Bay... 

Dalhoiisie,  Chaleur  Bay 

Bathurst,  Chaleur  Bay 

Caraquette,  Chaleur  Bay 

Misoou  Ilwrbor,  Chaleur  Bay.. 

XoHh  Tracadic  Gully  Light... 
Lower  Niguao,  Miramichi  Bay 

Richlbucto  Iload  Light 

Shediac  Island  Lisht 

Joorimain  Islet  Light 


Geographic  position. 


Lati. 
tude. 


Korth. 
o  ' 
50  11 
50  12 
50  19 
50  17 


49  52 
49  31 
49  08 
49  24 


48  52 

49  16 

49  18 

50  06 
49  50 
49  06 


40  20 
48  52 

48  41 

49  06 

48  31 
48  25 
48  09 
48  34 
47  52 

47  30 
47  25 
47  08 
47  02 
46  52 

46  49 
46  45 
46  42 
46  36 

46  83 
46  31 
46  26 
46  20 


48  50 
48  26 
48  12 
48  01 
48  06 


48  01 
48  04 
47  39 
47  50 
47  55 

47  80 
47  16 
40  40 
46  15 
46  10 


Longitude. 


Arc 


Time. 


Weet. 


o  I 
61  16 
61  50 

63  00 

64  02 


64  32 

62  26 
61  39 

63  86 


64  12 

65  19 

66  09 

66  23 

67  07 
66  45 


67  22 

67  83 

68  02 
68  12 

68  28 

68  53 

69  43 
71  05 

69  41 

70  02 
70  20 
70  22 

70  40 

71  03 

71  12 
71  19 

71  52 

72  04 

72  10 
72  15 
72  21 
72  83 


64  82 
64  18 
64  46 
64  14 
66  07 


66  40 
66  21 
65  87 
65  54 
64  29 

64  52 

65  03 
64  42 
64  32 
68  48 


h,  fn. 
4  05 

4  07 
4  12 
4  16 


4  18 
4  10 
4  07 
4  14 


17 
21 
25 
26 
28 
27 


429 
4  30 
4  32 

4  33 


4 
4 
4 
4 
4 

4 
4 
4 
4 
4 


84 

36 
39 
44 
39 

40 
42 
42 
43 
44 


445 

4  45 
4  47 
4  48 

4  49 
4  49 
4  49 

4  50 


4  18 
4  17 
4  19 
4  21 
4  24 


427 
425 


4 

4 
4 

4 

4 
4 
4 

4 


22 
24 
18 

19 
20 
19 
18 
15 


Standard  port  for 
reference. 


Name. 


Halifax 
Halifax 
Halifax 
Halifax 


Halifax 
Halifftx 
Halifax 
Halifax 


New  York 
New  York 
New  York 
New  York 
New  York 
New  York 


New  York 
New  York 
New  York 
New  York 

New  York 
New  York 
New  York 
New  York 
New  York 

New  York 
New  York 
New  York 
New  York 
New  York 

New  York 
New  York 
New  York 
New  York 

New  York 
New  York 
New  York 
New  York 


Halifax 
Halifax 
Halifax 
Halifax 
HaUfax 


Halifax 
Halifax 
Halifax 
Halifax 
Halifax 

Halifax 
Halifax 
Halifax 
Halifax 
Halifax 


Page. 


49 
49 
49 
49 


49 
49 
49 
49 


77 
77 
77 
77 
77 
77 


49 
49 
49 
49 
49 


49 
49 
49 
49 
49 

49 
49 
49 
49 
49 


Tidal  differences. 


Time. 


Height. 


HW. 


L^,      HW. 


Time  tneridian^ 


A.  fA. 

—  6  19 

—  6  16 

—  6  04 

—  6  03 


I 


602 
6  13 
6  21 
609 


A.  fA. 

+  4  27 

+  4  52 

+  5  00 

+  5  06 


+  5  01 
+  4  50 
+  442 
+  4  54 


LW. 


Harmonic 
Tide  Plane. 


feet. 

—  0.9 

—  0.9 

—  0.9 

—  0.2 


0.2 
0.0 
L8 
0.1 


+ 

+ 
+ 

+ 


6  07 
6  19 
6  27 
6  84 
688 
6  88 


+ 

+ 
■f 

+ 
+ 


66 

00 
80 
29 
86 
88 


4- 

+ 
+ 

+ 


L5 
2.5 
8.4 
4.2 
6.1 
6.6 


Tin%e  meridian, 
76'^  W. 


77 
77 
77 
77 

+  5  42 

+  5  45 
+  5  50 
+  5  54 

77 
77 
77 
77 
77 

+  5  51 
+  6  66 
+  609 
+  7  34 
+  6  27 

77 
77 

77 
77 
77 

+  7  05 
+  7  49 
+  880 
+  843 
+  9  45 

77 
77 
77 
77 

+10  17 
+10  47 
+12  04 
—12  12 

77 
77 
77 
77 

—11  48 
A-10  56 
—11  21 
—  948 

+ 

+ 

+ 

+ 

+ 

+ 


445 
4  51 

4  69 

5  06 

5  05 
5  19 

5  42 
7  16 

6  17 


I 


+  7  04 
+  7  57 
+  848 
+  9  10 
+10  21 


+  7.0 
+  7.1 
+  7.6 

+  8.1 

+  8.1 
+1L1 
+12.9 
+  8.1 
+12.9 

+18.5 
+14.2 
+14.1 
+15.0 
+18.6 


+10  43  +10.6 

+11  80  +12.0 

—12  07  +10.1 

—11  01  +  4. 7 


Time  meridian^ 
&P  W, 


5  45 

6  01 
5  84 
5  07 
4  40 


>.846 

—  4  18 

—  466 

—  5  09 

—  5  30 

—  4  14 

—  3  12 

—  1  39 
0  00 

+  1  82 


+  6  23 

+  5  17 
+  5  52 
+  6  28 
+  7  04 


—  0.8 

—  0.4 

—  0.3 

—  0.2 
+  L2 


+ 
+ 
+ 
+ 

+ 


8  07 


85 
17 
04 
43 


+  8  14 
+  9  19 
—  1  81 
+  008 
+  1  40 


+  8.7 
+  8.0 
+  L2 
+  0.4 
—  0.0 

-  2.4 

-2.6 

-  2.1 
-2.1 

-  0.8 


Ratio 
of 


—  0  66  +  2.0  ,  +L2 

—  9  00  —  0. 8  +0. 8 

—  8  14  —  0. 5  +0. 7 

—  7  81  —  2. 9  +0. 6 


+0.3 
+0.3 

+0.4 
+0.5 

+0.7 


+1.2 
+0.9 

+a7 

+0.5 

+0.2 

—0.1 

—0.1 

0.0 

0.0 

+0.3 


feet 

+0.2 
+0.2 
+0.2 
+0.5 


+0.5 
+0.2 
+0.2 
+0.4 


+  1.1 
+1.3 
+1.4 
+1.4 
+1.5 
+1.8 


+1.8 

+L» 
+2.0 

+!.» 

+1.0 
+2,1 

+2.3 

+1.9 
+1.9 

+2.5  • 

+2.6 

+2.5 

+2.6 

+2.4 

+2.2 
+2L4: 
+2.1 
+L5 


0.73 
OlTS 
0.73 
0.67 


0.87 
0.73 
0.C6 
0.8B 


LU 

L27: 

1.45. 

L81 

L80i 

2.11! 


2.16 

2.20 
180 
2.41 

241 

2.60 
8.44 
2.41 
3.44 

3.50 
3.66 
3.61 
3.83 
3. 52 

2.94 
3.  SI 

%m 

L73 

L21 
0.64 
0.51 
0.35 


0.75 
0.82 
0.64 
a87 
1.12 


L82 
L4S 
L15 
0.« 
U.T3 

a45 

0.4:: 

0l51 
0.51 
0.75 
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• 

1 

Id 

HCMH. 

terval. 

. 

Kange  of  tide. 

Troplo  diar- 
nal  inequality. 

Diurnal 

wave.  ■ 

1 
t 

Mean  sea  level 
above  plane  of— 

Varia. 
tlon  of  ! 
the  com-; 
paaa. 

Trqpio. 

Hmui 
(Mn). 

X' 

(Np). 

Great 

tropic 

(Gc). 

HWQ. 

LWQ.i 

1 

Tropic 
Hw      Tropic 

Predlc. 
tions. 

1 

Tropic 
LLW. 

HWI. 

LWI. 

LLWI. 

intor- 
val. 

range. 

HUWI. 

1 

1 

1 

Weet. 

1 

2 
3 
4 

h.m. 
1  24 
125 
1  27 
129 

A.  in» 
622 
6  45 
648 

660 

0  546 
0556 

0  576 

1  026 

hm  fn. 
6266 
6  496 
6  526 
6  546 

feet. 
3.1 
3.1 
8.1 
3.7 

fe«t, 
4.0 
4.0 
4.0 
4.8 

feet. 
2.0 
2.0 
2.0 
2.4 

feet. 
8.7 
3.7 
3.7 
4.3 

feet. 
0.2 
0.2 
0.2 
0.2 

feet. 
1.3 
L3 
1.3 
1.5 

A.  fll> 

feet. 
1.3 
1.3 
1.3 
1.5 

feet. 
2.0 
2.6 
2.6 
8.1 

feet. 
2.1 
2.1 
2.1 
2.4 

o 

29.0  1 
29.0  • 
28.5 
27.5 

5 
6 
7 
8 

1  30 
125 
1  20 
1  25 

645 
640 
6  35 
6  40 

1  086 
0556 
0  506 
0506 

6496 
6446 
6  396 
6436 

8.7 
8.1 
2.8 
8.8 

4.8 
4.0 
8.6 
4.9 

2.4 
2.0 
1.8 
2.5 

4.8 
8.7 
8.3 
3.4 

0.2 
0.2 
0.2 
0.2 

1.5 
1.8 
1.3 
1.5 

1.5 
1.8 
1.8 
1.5 

3.1 
2.6 
14 
8.1 

2.4 
2.1 
1.9 
2.5 

27.0 
27.5 
27.5 
27.0 

9 
10 
11 
12 

\l 

125 
1  83 
187 
148 
1  45 
146 

6  40 
650 
5  57 

7  05 
7  10 
7  13 

1  216 
1  276 
1  326 
1  886 
1  406 
1466 

7  086 
7  156 
7  206 
7  276 
7  316 
7  806 

4.9 
5.6 
6.4 
7.1 
7.9 
9.8 

5.5 
6.4 

7.8 

8.1 

9.0 

10.5 

4.1 
4.7 
5.4 
6.0 
6.6 
7.8 

5.3 
6.0 
6.8 
7.6 
8.4 
9.9 

1.8 
2.0 
2.2 
2.3 
2.4 
2.6 

0.8 
0.8 
0.9 
0.9 
1.0 
1.1 

1.8 
2.0 
2.1 
2.2 
2.8 
2.5 

3.5 
4.1 
4.6 
5.0 
5.5 
6.4 

2.4 
2.8 
8.2 
8.5 
8.9 
4.6 

25.5 
25.5 
25.0 
26.0 
25.0 
24.0 

15 
10 

17 
18 

148 
1  60 
1  53 
1  56 

7  18 
723 
7  29 
7  35 

1  446 
1  466 
1  496 
1  526 

7  856 
7  416 
7466 
7  526 

9.5 

9.7 

10.1 

10.6 

10.8 
11.0 
11.5 
12.0 

8.0 
8.1 
8.5 
8.9 

10.1 
10.3 
10.7 
11.2 

2.6 
2.6 

2.7 
2.8 

1.1 
1.1 
1.1 
1.1 

2.6 
2.6 
2.7 

2.7 

6.6 
6.7 
7.0 
7.2 

4.7 
4.8 
5.0 
5.2 

24.0 
28.0 
22.5 
28.0 

19 
20 
21 
22 
23 

1  52 

1  55 
205 
3  25 

2  23 

7  83 
745 
805 
984 

8  40 

1  486 

1  516 

2  026 
8  216 
2  206 

7  406 

8  016 
8206 

9  516 
8556 

10.6 
12.8 
15.0 
10.6 
15.0 

12.0 
14.0 
17.0 
12.0 
17.0 

8.9 
10.8 
12.6 

8.9 
12.6 

11.2 
12.9 
15.7 
11.2 
15.7 

2.8 
8.0 
3.3 
2.8 
8.3 

1.1 
1.2 
1.3 
1.1 
1.8 

:::::::: 

2.7 
2.9 
8.2 
2.7 
3.2 

7.2 
8.3 
0.9 
7.2 
9.9 

5.2 
6.1 
7.4 
5.1 
7.4 

22.0 
22.0 
21.0 
19.5 
20.5 

24 
25 
26 
27 
28 

3  00 
3  42 
423 
435 
536 

926 

10  17 

11  OS 
11  29 

0  14 

2  576 
8  896 
4206 
4  326 
5886 

0  416 

10  316 
11226 

11  336 
029a 

15.4 
16.1 
15.9 
16.8 
15.5 

17.5 
18.2 
18.0 
19.0 
17.6 

'    12.9 
13.5 
1.3.3 
14.1 
13.0 

16.1 
16.8 
16.6 
17.5 
16.2 

3.8 
8.4 
8.4 
8.5 
8.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1 ^ 

1 

3.3 
3.4 
8.3 
8.4 
8.3 

10.2 
10.6 
10.5 
11.0 
10.2 

7.6 
8.0 
7.9 
8.3 
7.7 

19.5 
19.5 
19.0 
18.0 
18.0 

29 
30 
31 
32 

007 
637 
7  52 
825 

0  54 

1  22 

3  07 

4  12 

6046 

6  346 

7  486 

8  206 

1  09a 
1  37a 
8  23a 
4  88a 

12.9 

14.1 

12.3 

7.6 

14.6 

16.0 

14.0 

8.6 

10.8 

11.8 

10.8 

6.4 

18.6 

14.8 

12.9 

8.1 

3.1 
8.2 
3.0 
2.4 

1. 2  17  47 

1.3  1 

1.2  1 

1.0  1 

3.0 
3.1 
2.9 
2.3 

8.6 
9.4 
8.3 
5.3 

6.4 
7.0 
6.1 
3.7 

17.5 
17.5 
17.0 
16.5 

33 
34 
85 
3« 

848 

940 

<    10  15 

10  47 

1 
1 

4  42 
6  38 

6  24 

7  05 

8  426 

9  346 
10  066 
10  356 

5  07a 

6  05a 

7  04a 
7  58a 

5.3 
2.8 
2.2 
1.1 

6.0 
8.2 
2.5 
1.3 

4.4 

2.3 
1.8 
0.9 

5.7 
3.1 
2.5 
1.3 

2.0 
1.4 
1.3 
0.9 

0.8 
0.6 
0.5 
0.4 

1 



1.9 
1.4 
1.2 
0.9 

8.8 
2.2 
1.8 
1.0 

2.6 
1.4 
1.1 
0.5 

16.5 
16.5 
16.5 
16.0 

87 
38 
39 
40 
41 

1 

1  45 
1  80 
1  55 

220 
244 

1 

7  Ob 
7  00 

7  83 
807 

8  40 

1  166 
1  046 
1  276 

1  536 

2  216 

7  096 
7  036 

7  376 

8  116 
8  486 

3.2 
3.5 
8.6 
3.7 
4.8 

4.1 
4.5 
4.7 
4.8 
6.2 

2.1 
2.3 
2.3 
2.4 
3.1 

3.8 
4.1 
4.2 
4.3 
5.5 

0.2 
0.2 
0.2 
0.2 
0.2 

1 
1 

1.4 
1.4 
1.5 
1.5 
1.7 

........ 

1.4 
1.4 
1.5 
1.5 
1.7 

2.7 
2.9 
8.0 
8.1 
3.8 

2.2 
2.3 
2.4 
2.4 
3.1 

25.5 
25.0 
24.0 
24.5 
23.5 

42 
43 
44 
45 
46 

3  85 

'      3  10 

1      2  80 

2  15 

2  00 

940 
9  10 
8  55 
8  40 
825 

3  166 
2  506 
2  076 
1  506 
1  806 

9  486 
9  186 
8586 
8  436 
8296 

6.9 
6.8 
4.9 
4.2 
8.1 

9.0 
8.1 
6.3 
6.4 
4.0 

4.5 
4.1 
3.2 
2.7 
2.0 

7.7 
7.0 
5.6 
4.8 
3.7 

0.3 
0.3 
0.2 
0.2 
0.2 

2.0 
1.9 
1.7 
1.6 
1.3 

2.0 
1.9 
1.7 
1.6 
1.8 

5.4 
4.9 
8.9 
8.4 
2.6 

4.2 
3.9 
8.2 
2.7 
2.1 

22.5 
23.0 
23.0 
23.0 
24.0 

47 
48 
49 
60 
61 

3  15 

4  16 
550 
7  80 
0  05 

9  55 
10  59 

0  10 

1  50 
825 

2  386 

3  396 

5  176 

6  576 
8  866 

10  006 

11  046 

0  14a 

1  54a 
3  29a 

1.9 
1.8 
2.2 
2.2 
8.2 

2.4 
2.3 
2.8 
2.8 
4.2 

1.2 
1.2 
1.4 
1.4 
2.1 

2.2 
2.2 
2.7 
2.7 
3.8 

0.1 
0.1 
0.2 
0.2 
0.2 

1.1 
1       1.0 
1.1 
1.1 
1.4 

1.1 
1.0 
1.1 
1.1 
1.4 

1.7 
1.6 
1.9 
1.9 
2.7 

1.4 
1.3 
1.5 
1.5 
2.2 

23.5 
23.5 
22.5 
22.0 
22.5 

n 
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TABLE  3.— TIDAL  DIFFERENCES 


1 

2 
8 

4 
5 

e 

7 

8 

9 

10 

11 
12 
18 
14 


15 
16 


17 
18 
19 
20 
21 


22 
23 
24 
25 


26 
27 
28 
29 
30 
81 


82 
83 
34 
35 
36 

87 
38 
39 
4U 
41 

42 
43 
44 

45 
46 

47 
48 
40 
50 
51 


Station. 


Gkographio  position. 


Lati- 
tude. 


2JORTH  AMERICA  (East 
CuAST)— Con  tin  lied. 

PBINCB  EDWABD  ISLAND. 

OuJfof  St.  iawr«ie«— Continued. 


Niyrth. 

o     / 


North  PointLight !  47  04 

CaMcnmpeque  Light |  46  48 

Richmond  Harbor 46  34 

Grand  Rnstico  Light 46  28 

St.  PeterH  HarU»r  Light 46  26 


I 


East  Point  Light 

Soiiris 

Georgetown  Harbor  Light 

Cape  Bear  Ligiit 

Cliarlottetowu 46 


46  27 
46  20 


Hillaboro  River  Head. 

Crapaud  Light 

Bedeque  Harbor 

Minlmegash  Light 


46  10 

46  01 

12 


46  23 
46  13 
46  23 
46  53 


47  14 
47  23 


I8LAND8. 

Gv\f  qf  St.  Lator&nes. 

St  Paul  Island,  Northeast  Light. . 
Magdalen  Islands,  Grindstone  I'd. 

NOVA  SCOTIA. 

Qul/qf  St.  Latorence. 

Pngwash  Harbor  Light 45  52 

Tataraagoiiche  Harbor 45  45 

Pictou  Harbor  Light 45  41 

Cape  George  Light i  45  53 

Pomquet  Harbor '  45  39 


I 


CAP!  BRETON  ISLAND. 

GvX^qf  St.  Lawrence. 

Gut  of  Canso,  North  Entrance 

Port  Hood  Light 

Chotican  Island  Light 

Cape  North 


45  42 

46  00 

46  38 

47  02 


Outer  eo<ut. 


St  Anne  Harbor  Light !  46  17 

46  13 
46  59 
45  55 

45  41 

46  30 


Sydney  Harbor  Light. 

Menaaou  Bay 

Louisbnrge  Harbor  Light 

St  Peter  Bay  Light 

Arichat  Harb«ir  Xight.... 


NOVA  SCOTIA. 

Outer  eoatt. 

Gnt  of  Canso,  South  Entrance. . 

Guysboro  Light 

Canso  Harbor  Light 

Whitehaven 

Country  Harbor,  Island  Harbor. 

Lisoomb  Harbor  Light 

Beaver  Harbor  Light 

Ship  Harbor 

Jedore  Harbor 

Halifax , 

Sable  Island,  nortli  side 

.Sable  Island,  south  side 

Blind  Bay 

St.  Margaret  Bay 

Mahone  Bay 

Lunenburg  

Port  Medway 

Liverpool  Baj' 

Port  Monton 

PortEbert 


45  31 
45  23 
45  21 
45  12 
45  10 

44  59 
44  52 
44  46 
44  42 
44  40 

48  57 

43  55 

44  28 
44  35 
44  28 

44  23 

44  08 
44  02 

43  56 
48  48 


Longitude. 


Arc. 


Time. 


West. 


63  59 

64  03 
63  45 
6.3  17 
62  45 

61  58 

62  17 
62  81 

62  27 

63  07 

62  49 
C3  29 

63  47 

64  14 


00  08 
61  57 


63  40 
63  10 
62  40 
61  55 
61  55 


61  15 
61  29 

60  50 

61  08 
61  41 

61  58 

62  24 

62  48 

63  01 
63  35 

50  65 
60  00 
63  50 

63  58 

64  17 

64  18 
64  35 
64  42 
64  49 
64  56 


61  32 
61  32 
61  00 
60  23 


I 


60  32 

60  18 

59  48 

59  67 

60  50 

61  03 

h.  m. 


16 
16 
15 
13 
11 


4  08 
4  09 
4  10 
4  10 
4  12 

4  11 
4  14 
4  15 
4  17 


4 
4 


01 
08 


4  15 
4  13 
4  11 
4  08 
4  08 


4  06 
4  06 
4  04 
4  02 


4 
4 


02 
01 


3  59 


4 
4 
4 


00 
03 
04 


4  06 
4  06 
4  04 
4  05 

4  07 


4 
4 
4 

4 
4 

4 

4 
4 

4 
4 


08 
10 
11 
12 
14 

00 
00 
16 
16 
17 


4  17 
4  18 
4  19 
4  19 
4  20 


Standard  port  for 
referonod. 


Name. 


Halifax 
Halifax 
Halifax 
Halifax 
Halifax 

Halifax 
Halifax 
Halifax 
Halifax 
HaUfax 

Halifax 
Halifax 
Halifax 
HaUfax 


HaUAix. 
Halifkx. 


Halifax 
Halifax 
Halifax 
Halifax 
HaUfax 


HaUfax 
Halifax 
Halifax 
HaUfax 

Halifax 
Halifax 
Halifax 
Halifax 
HaUfax 
HaUfax 


Halifax 
Halifax 
HaUfax 
Halifax 
Halifax 

HaUfax 

Halifax 
Halifax 
Halifax 
HaUfax 

HaUfax 
Halifax 
Halifax 
HaUfax 
Halifax 

Halifax 
Halifax 
Halifax 
Halifax 
Halifax 


Page. 


49 
49 
49 
49 
49 

49 
49 
49 
49 
49 

49 
49 
49 
49 


49 
49 


49 
49 
49 
49 
49 


49 
49 
49 
49 
49 
49 


49 
49 
49 
49 
49 

49 
49 
49 
49 
49 

49 
49 
49 
49 
49 


Tidal  dUTerencea. 


Time. 


Height. 


HW. 


Ratio 

of 
langM. 


LW.      HW.  I  LW. 


Tims  meridian, 
6(y>  W. 


+ 
+ 
+ 


h.  m. 
3  12 
2  47 

2  18 
1  55 
1  33 

0  37 

0  40 

1  22 
205 

3  81 


+  3  45 
+  2  06 
+  0  42 
—  2  81 


+  0  48 
+  1  05 


+ 
+ 


8  07 
2  36 
1  57 
1  40 
1  46 


49  .+  1  44 

40     +  1  23 

49     +  1  06 

49  .  +  0  40 


I 


+ 
+ 


0  39 
0  23 
0  10 
0  03 
0  80 
0  11 


49  +  0  22 
49  +  0  28 
49  ^  —  0  01 
49  +  0  02 
49—0  16 


+ 


0 

0 
H-  0 
—  0  06 

0  00 


05 
09 
02 


I 


—  0  33 

—  1  33 

—  0  03 
0  00 

—  0  01 

+  0  08 
+  0  01 
-f  0  06 
-h  0  20 
+  0  18 


+ 

+ 
+ 


0  28 

0  21 
060 

1  21 

2  35 


4-  2  47 
+  2  14 

+  0  60 
+10  02 


+  0  18 
+  0  83 


+ 

+ 
+ 


+ 
+ 


0 
0 
0 
0 
0 


02 
08 
20 
17 
84 


0  12 
0  26 
0  14 
0  20 
0  00 


57 
58 
16 
14 


—  0  15 

—  0  07 

—  0  14 
-009 

—  0  05 
+  0  08 


h.  fit. 
+  9  16 
+  9  41 
+10  10 
+  10  33 
—  1  30 


+  2  35 


2  03 
2  24 
1  08 

1  18 


+  1  16 
+  0  63 
+  0  86 
+  0  19 


-\-  0  15 
+  0  06 

—  0  14 

—  0  25 

—  0  51 

—  0  00 


HarvMmic 
Tide  Plane. 


feet. 

—2.4 

—2.4 

-3.1 

—3.3 

—3.6 

—3.4 

—1.7 
—1.8 
—0.8 
+L2 

+3.7 
+L2 
+0.6 
—2.4 


>S.2 
-2.6 


+0.4 
+0.9 
—1.1 
—2.1 
—1  8 


-L8 
■L8 
-2.2 

-1.8 


+0.9 
—0.2 
+0.3 
—0.2 
+0.8 
—0.2 


+0.4 
+L2 
+L2 
+1.3 
+1.2 

+1.2 
+1.2 
+L2 
+1.2 
0.0 

—LI 
— LO 
+2.2 
+L9 
+2.2 

+  1.7 
+2.6 
+2.6 
+2.2 

+2.6 


/e€t, 

-0.1 

^0.1 

—0.2 

—0.2 

-0.8 

—0.3 

+0.2 
+0.1 
+0.8 
+0.7 

+L2 
+0.7 
+0.6 
—0.1 


0.0 
-0.1 


+a5 

+0.6 

+  0.2 

0.0 

+0.1 


+0.1 

+0.2 

0.0 

+0.1 


+0.3 
0.0 

+ai 

0.0 

+0.2 

0.0 


I 


+ai 

+0.3 
+0.2 
+0.2 
+0.2 

+0.2 
+0.2 
+0.2 
+0.3 
0.0 

—0.1 
—0.1 
+0-4 
+0.4 
+0.4 

+0.3 
+0.5 
+0.4 
+0.4 
+0.4 


0.45 
0.4: 
0.33 
0.28 
0.S 

0.26 
0..'«9 
0.54 
0.75 
1.15 

1,62 
L15 
1.G1 
0.45 


0.49 
0.42 


0.K 
L08 
0.711 

0.^1 
0.M 


aw 

0.63 

a4» 


1.15 

o.» 

1.65 
0.96 
L15 
0.K 


LOi 
LS 
LU 
1.27 
1.24 

1.24 
J.  24 
1.24 
l.S 

1.00 

0.77 
0.30 
1.43 

1.S8 
1.4S 

1.33 

L5«; 

1.52' 

1.43; 

1.50 


A.ND  TIDAL  CONSTANTS. 
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1 
2 
3 

4 
5 

6 
7 
8 
9 
10 

11 

12 

'13 

U 


15 
16 


17 
18 
19 

»i 
21 


22 
23 
24 
25 


26 
27 
28 
29 
30 
31 


Interval. 


Mean. 


1 

HWl. 

LWJ. 

h',  M. 

h.m. 

4  20 

11  00 

4  45 

11  25 

5  15 

11  55 

5  40 

12  20 

0  06 

0  19 

8  17 

8  19 

9  00 
9  43 

11  07 

11  22 
9  40 
8  15 
5  00 


8  30 
8  45 


10  40 

10  10 

9  34 

9  20 

9  25 


9  26 
9  05 
8  50 
8  35 


8  25 
8  10 
8  00 


45 
15 
55 


32 

8  05 

33 

8  06 

34 

7  43 

35 

7  45 

86 

7  25 

37 

7  45 

88 

7  29 

89 

7  39 

40 

7  30 

41 

7  34 

42 

7  15 

43 

6  15 

44 

7  30 

45 

7  32 

46 

7  30 

47 

7  39 

48 

7  31 

49 

7  35 

60 

7  49 

61 

7  46 

2  20 
2  12 

2  40 

3  11 

4  23 

4  36 

4  00 

2  85 

11  46 


a  12 

3  25 


4  20 
3  50 
8  13 
3  00 
3  10 


3  10 
2  47 
2  32 
2  17 


2  13 
2  05 
1  48 
1  35 
1  06 
1  47 


1  57 
1  67 
1  36 
1  38 
1  19 

1  40 
1  24 
1  35 
1  28 
1  46 


1 

0 
1 

X 
1 

1 
1 
1 
1 
1 


03 
02 
29 
30 
28 

36 
28 
32 
36 
43 


Tropic. 


HUWl. 


h.m. 
8  43b 
4  086 
4  836 

4  566 

5  186 

7  296 

7  476 

8  266 

9  146 

10  446 

11  036 
9  176 
7  516 
4236 


LLWI. 


7  556 
8086 


10  156 
9  476 
9  066 
8  476 
8  526 


8  536 
8  336 
8  166 
8  026 


8  14a 
8  02a 
7  46a 
7  31a 
7  02a 
7  41a 


7  54a 
7  57a 
7  31a 
7  33a 
7  13a 

7  33a 
7  17o 
7  27a 
7  18a 
7  21a 

6  59a 
5  59a 
19a 
20a 
19a 


27a 
21a 
24a 
38a 
36a 


11  066 

11  306 

12  016 
0  01a 
0  25a 

2  26a 
2  16a 

2  45a 

3  15a 

4  26a 

4  39a 

4  03a 

2  38a 

11  606 


2  16a 
2  80a 


4  28a 
3  53a 
3  17a 
8  04a 
3  14a 


3  14a 
2  51a 
2  37a 
2  21a 


2 
2 
1 
1 
1 
1 


196 
106 
556 
426 
126 
546 


2  036 
2  036 
1  426 
1  446 
1  256 

1  466 
1  306 
1  416 
1  346 
1  526 

1  116 

0  106 

1  356 
1  366 
1  346 

1  426 
1  336 
1  376 
1  426 
1  496 


Sange  of  tide. 


Mean 
(Mn). 


feet, 
1.9 
1.9 
1.4 
1.2 
1.0 

1.1 
2.5 
2.8 
8.2 
4.9 

6.9 
4.9 
4.3 
1.9 


2.1 
1.8 


4.2 
4.6 
3.0 
2.2 
2.4 


2.4 
2.7 
2.1 
2.4 


4.9 
4.1 
4.5 
4.1 
4.9 
4.1 


4.6 
6.2 
6.3 
5.4 
5.3 

5.3 
5.3 
5.3 
5.2 
4.3 

3.3 
3.4 
6.1 
5.8 
6.1 

5.7 
6.4 
6.5 
6.1 
6.4 


Spring 

l^eap 

(8g). 

(Np). 

feet. 

feet. 

2.4 

1.2 

2.4 

1.2 

L8 

0.9 

1.6 

0.8 

1.3 

0.6 

Gieat 

tropic 

(Go). 


1.4 
8.2 
3.0 
4.2 
6.4 

9.0 
6.4 
5.0 
2.4 


2.7 
2.3 


5.4 
6.0 
3.9 
2.8 
8.1 


3.1 
3.5 
2.7 
3.1 


6.0 
6.0 
5.5 
5.0 
6.0 
5.0 


6.6 
6.4 
6.5 
6.6 
6.5 

6.5 
6.5 
6.5 
6.4 
5.2 

4.0 
4.1 
7.5 
7.1 
7.5 

7.0 
7.9 
8.0 
7.5 
7.8 


0.7 
1.6 
1.5 
2.1 
3.2 

4.5 
3.2 
2.8 
1.2 


1.4 
1.2 


2.7 
3.0 
2.0 
1.4 
1.6 


1.6 
1.8  : 
1.4 
1.6 


8.7 
3.1 
3.4 
3.1 
3.7 
8.1 


3.4 
3.9 

4.0 
4.1 
4.0 

4.0 


4. 
4. 
4. 

3. 


2.5 
2.6 
4.6 
4.4 
4.6 

4.3 
4.8 
4.9 
4.6 
4.8 


Tropic  dinr- 
nal  inequality. 


HWQ. 


1.4 
3.0 
2.8 
3.8 
5.6 

7.7 
5.6 
4.9 
2.2 


/e«<. 

feet 

2.2 

0.1 

2.2 

0.1 

1.8 

0.1 

1.5 

0.1 

1.3 

0.1 

2.6 
2.2 


4.8 
6.2 
3.6 
2.7 
2.9 


2.9 
3.2 
2.6 
2.9 


6.3 
4.4 
4.8 
4.4 
5.3 
4.4 


5.0 
6.6 
5.7 
6.8 
5.7 

5.7 
5.7 
5.7 
6.7 
4.7 

3.6 
3.7 
6.5 
6.2 
6.6 

6.1 
6.8 
6.9 
6.5 
6.8 


Dlomal  ware. 


0.1 
0.2 
0.2 
0.2 
0.2 

0.3 
0.2 
0.2 
0.1 


0.2 
0.1 


0.2 
0.2 
0.2 
0.2 
0.2 


0.2 
0.2 
0.2 
0.2 


0.6 
0.6 
0.5 
0.5 
0.5 
0.6 


0.5 
0.6 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.4 
0.4 
0.6 
0.6 
0.6 

0.6 
0.6 
0.6 
0.6 
0.6 


LWQ. 


feet. 
1.1 
1.1 
0.9 
0.8 
0.8 

0.8 
1.2 
1.2 
1.4 
1.7 

2.0 
1.7 
1.6 
1.1 


1.1 
1.0 


1.6 
1.6 
1.3 
1.1 
1.2 


Mean  sea  level 
above  plane  of— 


Tropic 
HW 

inter- 
val. 


I 


1.2 
1.3 
1.1 
1.2 


1.0 
0.9 
0.0 
0.9 
1.0 
0.9 


I 


0.9 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

0.8 
0.8 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 


A.  tn. 


Tropic 
range. 


15  04 


3  20 


feet. 
1.1 
1.1 
0.9 
0.8 
0.8 

0.8 
1.2 
1.2 
1.4 
1.7 

2.0 
1.7 
1.6 
1.1 


1.1 
1.0 


1.6 
1.6 
1.3 
1.1 
1.2 


Predic- 
tions. 


1.2 
1.3 
1.1 
1.2 


1.1 
1.0 
1.0 
1.0 
1.1 
1.0 


1.0 
1.1 
l.l 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.0 

0.9 
0.9 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 


feet. 
1.7 
1.7 
1.3 
1.2 
1.0 

1.1 
2.2 
2.1 
2.7 
4.0 

5.4 
3.9 
8.6 
1.7 


1.8 
1.6 


3.4 
8.7 
2.5 
1.9 
2.1 


2.1 
2.4 
1.9 
2.1 


3.6 
2.9 
3.2 
2.9 
3.5 
2.0 


Tropic 
LLW. 


3.2 
3.7 
3.7 
3.7 
3.7 

3.7 
8.7 
3.7 
3.7 
3.0 

2.4 
2.4 
4.3 
4.1 
4.3 

4.0 
4.5 
4.5 
4.3 
4.4 


feet. 
1.4 
1.4 
1.1 
1.0 
0.9 

1.0 
1.7 
1.6 
2.2 
8.2 

4.2 

3.2 
2.8 
1.4 


1.5 
1.3 


2.8 
3.0 
2.0 
1.6 
1.7 


1.7 
1.9 
1.5 
1.7 


2.8 

2.3 
2.5 
2.3 
2.8 
2.3 


Varia- 
tion  of 
the  com- 
pass. 


2.6 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
2.5 

1.9 
1.9 
3.4 
3.2 
3.4 

3.2 
3.6 
3.6 
3.4 
3.5 


West. 

o 
23.0 
23.0 
22.5 
23.0 
23.5 

24.0 
24.0 
24.0 
23.0 
23.0 

23.0 
23.0 
22.5 
23.0 


26.0 
25.0 


22.0 
22.0 
22.5 
23.0 
23.0 


23.0 
23.5 
24.5 
25.6 


26.5 
24.6 
24.5 
24.5 
24.0 
23.0 


23.5 
23.0 
28.0 
23.0 
22.5 

22.0 
22.0 
21.5 
21.6 
21.0 

22.0 
22.0 
20.0 
20.0 
20.0 

20.0 
19.5 
19.0 
19.0 
19.0 
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I 

9 


1 

2 
3 
4 

6 


6 
I 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 


20 
21 
22 
23 
24 

25 
26 
27 
28 
20 


30 
31 
32 
33 
34 
35 
36 


Station. 


NORTH  AMUKICA  (EAST 
Coast)— Continued. 

NOVA  SCOTIA— continued. 

Ouier  eooH — Continued. 

Bugeed  Iislaud  Harbor 

ShelBume 

Negro  Harbor 

Barrington 

Cape  Sable  Light 

Bay  of  Fundy. 

Seal  Island  Light 

Pnbnico 

Argyle 

Yarmouth 

Grand  Passage,  St.  Mary  Bay.. 

Petite  Passage,  St.  Mary  Bay. . . 

Weymouth,  at.  Mary  Bay 

Digby  6"t 

Annapolis 

Isle  Haute  Light 

Black  Rock  Light 

Parrsboro,  Minas  Baain 

Horton  Blufl;  M  tnas  Basin 

Noel  Bay,  Minas  Basin 

NBW  BRUNSWICK— continued. 

Say  qf  Fundy. 

Sackville 

Grindstone  Island  Light 

Folly  Point 

Monckton  Radlway 

Quaco 

St.  John  Harbor 

Leprean  Bay 

Fish  Head,  Grand  Manan  Island 
Seal  Cove,  Grand  Manan  Island 
Machias  Seal  Island  Light 

NEW  BRUNSWICK  AND  MAINB. 

Pataamaquoddy  Bay. 


Lubeo,  Me 

Deep  Cove,  Cobscook  Bay,  Me 

Federal  Harbor,  Cobscook  B.,  Me. 
Welchpool,  Campobello  I.,  N^.  B.. 

Eastport,  Mb 

Gleason  Cove,  Me 

L'Etang,  N.  B 


St.  Crtnx  River. 


37  St.  Andrew,  N.  B 

38  '  Robbinston,  Me 

H9  Dochet  Island  Light,  Me. . 

40  Dufferin  (The  Ledge),  N.  B 

41  Calais,  Me 


42 
43 
44 

45 
46 

47 
48 
49 
50 
51 

52 
53 
54 
65 
56 


MAINE — continued. 


West  Quocldy  Head 

Cutler,  Little  Ri  ver 

Starboard  Island.  Machias  Bay. 

Machiasport,  Machias  Bay 

Little  Kennebec  Bay 


Roquel  Harbor,  Englishman  Bay . 

Moose  Peak  Light 

Jonesport  

Nash  Island  Light 

Addison  Point,  Pleasant  River. . . 

Trafton  Island.  Narraguagus  Bay. 

Millbridge,  Narraguagus  Bay 

Pigeon  HiU  Bay 

Dyer  Bay 

Indian  Harbor, Gonldsboro  Bay.. 


Geographic  position. 


Lati- 
tude. 


North. 

o    / 


45  53 
45  43 

45  52 

46  U6 
45  21 

45  14 
45  07 
44  47 
44  88 
44  30 


44  52 
44  54 


44 
44 


52 
53 


44  54 

44  58 

45  04 


45  04 
45  05 
45  08 
45  10 
45  11 


44  49 


44 
44 


39 
36 


44  42 
44  37 

44  34 
44  28 
44  32 

44  28 
44  37 

44  29 
44  32 
44  27 
44  27 
44  24 


Longitude. 


Arc. 


Time. 


We9t. 


h,  nt. 


48  42 

65  06 

4  20 

43  45 

65  10 

4  21 

43  34 

65  25 

4  22 

43  33 

65  34 

4  22 

48  23 

65  37 

422 

43  24 

66  01 

424 

48  38 

65  47 

423 

48  42 

65  50 

423 

43  60 

66  08 

425 

44  15 

66  20 

4  25 

44  28 

66  12 

426 

44  27 

66  01 

424 

44  41 

05  46 

423 

44  45 

65  30 

4  22 

45  15 

65  01 

420 

45  10 

64  46 

4  19 

45  28 

64  19 

4  17 

45  07 

64  13 

4  17 

45  19 

63  45 

4  15 

64  22 
64  27 
64  34 

64  47 

65  32 

66  04 
66  31 
66  44 

66  50 

67  06 


66  59 

67  01 
07  04 
66  57 

66  59 

67  03 
66  50 


4  17 
4  18 
4  18 
4  19 
4  22 

424 
4  26 
4  27 
4  27 
428 


4 
4 
4 
4 
4 
4 
4 


28 
28 
28 
28 
28 
28 
27 


67  03 

,  4  28 

67  06 

'  4  28 

67  08 

429 

67  12 

4  29 

67  17 

4  29 

66  67 

428 

67  13 

4  29 

67  23 

4  30 

67  24 

4  80 

67  26 

4  80 

67  31 

4  30 

67  32 

4  30 

67  36 

4  30 

67  45 

4  31 

67  45 

4  31 

67  50 

4  31 

67  53 

4  32 

67  52 

4  31 

67  55 

4  32 

67  58 

4  32 

Standard  port  for 
leferenoe. 


Name. 


Page 


Halifkx. 
Halilkx. 
Halifax. 
HaUfax. 
Halifax.. 

Eastport 
Eastport 
Eastport 
Eastport 
Eastport 

Eastport 
Eastport 
Eastport 
Eastport 
Eastport 

Eastport 
Eastport 
Eastport 
Eastport 


Eastport 
Eastport 
Eastport 
Eastport 
Eastport 

Eastport 
Eastport 
Eastport 
Eastport 
Eastport 


49 
49 
49 
49 
49 


53 
53 
53 
53 
53 

53 
53 
53 
53 
53 

53 
63 
53 
53 


53 
53 
53 
53 
53 

53 
53 
63 
63 
53 


Eastport 
Eastport 
Eastport 
Eastport 
Eastport 
Eastport 
Eastport 

Eastport 
Eastport 
Eastport- 
Eastport 
Eastport 

Eastport 
Eastport 
Eastport 
Eastport 
Eastport 

Eastport 
Eastport 
Eastport 
Boston.., 
Boston... 

Boston.. 
Boston.. 
Boston... 
Bo8t4>n.., 
Boston... 


53 
63 
53 
53 
53 
53 
53 


63 
63 
63 
63 
63 


63 
63 
63 
63 
68 

63 
63 
53 
61 
61 

61 
61 
61 
61 
61 


Tidal  differences. 


Time. 


HW. 


fisight. 


L  w.    1  uw.     Lw* 


2¥m«  m»rU^n^ 

6(y>w. 


A.  tn. 
+0  10 
+0  22 
+0  23 
+1  22 
•f  0  51 


.^0  38 
—1  03 
—1  01 
— 0  12 
-f-0  17 

+0  15 
-f  0  27 
+0  35 
+1  00 
+0  60 

+0  57 
+2  05 
+2  21 
+2  30 


h.  m. 
—0  14 
—0  02 
—0  01 
+0  58 
+0  27 


—0  46 
-1  06 
—0  60 
—0  27 
+0  28 

+0  32 
+0  61 
+0  81 

+1 
+1 


34 
14 


4.1  33 
+114 
+1  12 
+1  35 
+1  06 

+0  54 
+0  53 
+0  62 
+0  80 
+0  42 


+2  87 
+2  08 
+2  02 
+2 
+1 


34 
45 


+C  49 
+1  19 
+1  15 
+0  47 
+0  51 


Time  meridian^ 
760  W. 


06 
11 
15 


— 0 
+0 
+0 
+0  02 
0  00 
+0 
— 0 


06 
01 


—0  00 
+0  09 
+0  16 
+0  21 
+0  28 


—0  14 
— 0  25 


-4)  02 
+0  18 
+0  22 
+0  02 
0  00 
+0  08 
+0  02 


—0  05 
+0  14 
+0  21 
+0  27 
+0  36 


— 0 

— 0 


28 
05 
21 


—0  18 
— 0  34 
-0  09 
—1  00 
—0  26 

—0  57 


— 0 
— 0 


45 
56 
51 
56 


— 0 
-0 
— 0 
— 0 
— 0 

— 0 
— 0 
— 0 

— 1 

— 0 


— 0 
-0 


Marmonie 
Tide  Plana. 


feet. 
+  2.2 
L7 
L7 
6.4 
8.0 


+ 
+ 
+ 
+ 


+1  26 
+2  37 
+3  00 
+8  09 


1—6.6 

—  6.4 

—  5.6 

—  2.6 

+  8.0 

+  3.1 
+  6.2 
-1-8.4 
+  9.4 
+18.6 

+16.4 
+23.0 
+27.6 
+80.0 


feet. 

+0.4 
+0-3 
+0.3 
+0.8 
+0.6 


+  L3 
+L2 

+1.3 
+1.5 
+1.» 

+2.0 

+2.2 
+2.4 

+2.4 
+2.8 

+3.0 

+3.4 
+3.7 
+8.9 


+26.0 
+2L0 
+24.8 
+26.8 
+10.7 


+ 
+ 
1+ 
.+ 


4.8 
6.6 
3.3 
L2 
0.8 


+8.5 
+3.2 
+3.5 
+3.7 
+2.6 

+2.1 
+2.2 
+2.0 

+1.8 
+1.8 


Mean  Law 
Water. 


+  0,1 
+  1.2 
+  0.8 
+  L7 
0.0 
+  0.2 
+  2.1 


+ 

+ 
+ 

+ 


18 
26 
23 
04 
21 

18 
80 
14 
00 
26 


—1  07 
—0  45 


8.6 
L6 
L7 
1.8 
8.1 


8.0 
4.1 
6.7 
4.7 
5.4 


0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 


0.0 

o.c 

0.0 
0.0 
0.0 


56 
51 
55 


Batio 
of 


—  5.9 

0.0 

-6.2 

0.0  • 

—  6.5 

0  0 

+  !.♦ 

0.0 

+  1.7 

0.0 

+  L6 

0.0 

-h  1.7 

0.0 

+  L6 

0.0 

+  L8 

0.0 

-ha» 

0.0 

1.43 
1.33 

1.33 
2.09 
LOO 


0.6S 
0.5d 
0.62 
0.77 
LOO 

1.06 
1.16 
LS2 
1.38 
l.» 

L73 
2.07 
2.31 
2.43 


2.18 
1.97 
2.17 
2.26 
1.45 

1.15 
LIS 
1.08 
0.96 

0.88 


1.01 
1.07 
1.04 
1.09 

L  t<0 
1-01 

1.12 


L19 
1.09 
LOS 

LIO 
1.12 


0.84 

a77 

U.69 
0.74 
0.70 

0.68 
0.63 
0.61 
1.15 
1.18 

1.17 
LI8 
1.12 
L14 
LOSI 
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IntoiTftl. 

Bange  of  tide. 

Tropic  diur- 
nal inequality. 

Dinmal  wave. 

Mean  sea  level 
above  plane  of— 

1 

Varia- 

• 

HMm. 

Tropic. 

Mean 
(Hn). 

%t^ 

Neap 
(Kp). 

Great 
tropic 
(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 
inter- 
val. 

Tropic 
range. 

Predic- 
tiona. 

Tropic 
LLW. 

tion  of 

the  com- 

pasa. 

I  i 

LWI. 

LLWI. 

'    3 

HWl. 

HUWl. 

• 

Weet, 

h.  tn. 

h.  nhm 

«•  fH» 

A.  ^> 

feet. 

/eet. 

feet. 

feeU 

feet. 

fe€t. 

A.  m. 

feeU 

fesi. 

feet. 

o 

1 

7  38 

1  26 

7  27a 

1  92b 

6.1 

7.5 

4.6 

6.6 

0.6 

1.1 

1.2 

4.3 

3.4 

19.0 

2 

7  49 

1  87 

7  37a 

1  43d 

6.7 

7.0 

4.3 

6.1 

0.6 

1.1 

1.2 

4.0 

3.2 

18.5 

3 

7  49 

187 

7  87a 

1  49b 

5.7 

7.0 

4.8 

6.1 

0.6 

1.1 

1.2 

4.0 

3.2 

18.0 

4 

8  48 

2  86 

8  41a 

2  406 

9.0 

11.0 

6.7 

9.6 

0.7 

1.3 

1.4 

6.1 

4.9 

18.0 

5 

8  17 

2  05 

808a 

2  106 

6.9 

8.5 

5.2 

7.8 

0.6 

1.1 

1.3 

4.8 

8.8 

18.0 

« 

9  35 

828 

»30a 

8  296 

11.2 

12.8 

9.6 

11.0 

1.0 

0.9 

1.3 

6.9 

6.7 

17.5 

7 

9  11 

804 

906a 

3  106 

10.5 

12.0 

8.9 

10.3 

1.0 

0.8 

1.2 

6.6 

6.1 

18.0 

8 

9  13 

8  11 

9  08a 

3  17* 

11.2 

12.8 

9.5 

11.0 

1.0 

0.9 

1.3 

6.9 

5.7 

18.0 

•     9 

10  00 

8  41 

9  55a 

8  466 

14.0 

16.0 

11.8 

13.8 

1.1 

1.0 

1.4 

8.5 

7.1 

18.0 

10 

10  29 

4  86 

10  26a 

4406 

18.2 

20.8 

15.4 

17.9 

1.3 

1.1 

1.6 

11.0 

9.2 

18.5 

U 

10  27 

4  40 

10  23a 

4  446 

19.8 

22.0 

16.8 

19.0 

1.8 

1.1 

1.7 

11.6 

9.7 

18.5 

12 

10  40 

5  OO 

10  36a 

5  046 

21.1 

24.1 

17.9 

20.7 

1.4 

1.2 

1.8 

12.7 

10.6 

19.0 

13 

10  49 

4  41 

10  45a 

4  876 

24.1 

27.5 

20.4 

23.6 

1.5 

1.8 

1.9 

14.4 

12.1 

19.0 

•  14 

11  15 

545 

11  12a 

5  496 

25.1 

28.7 

21.2 

24.7 

1.6 

1.8 



1.9 

15.0 

12.6 

19.5 

15 

11  07 

5  27 

11  04a 

5  306 

28.9 

33.0 

24.4 

28.4 

1.6 

1.4 

2.0 

17.2 

14.5 

20.5 

16 

11  15 

5  40 

11  12a 

5  436 

31.6 

86f0 

26.6 

81.0 

1.7 

1.5 

2.2 

18.7 

16.7 

20.6 

'  17 

0  00 

653 

11  57a 

6  506 

37.7 

43.0 

31.9 

37.1 

1.9 

1.6 

2.3 

22.2 

18.9 

21.0 

18 

0  16 

7  16 

0  186 

7  196 

42.0 

48.0 

35.5 

41.4 

2.0 

1.7 

2.6 

24.7 

21.1 

21.5 

19 

0  27 

727 

0  24b 

7  806 

44.2 

50.6 

87.4 

48.6 

2.0 

1.7 

2.5 

26.0 

22.2 

21.0 

1 

20 

11  53 

653 

11  60a 

6566 

89.6 

45.2 

33.5 

39.0 

1.9 

1.6 

2.4 

23.8 

19.9 

22.0 

21 

11  33 

6  23 

11  80a 

6  266 

35.9 

41.0 

30.4 

85.8 

1.8 

1.5 

2.3 

21.2 

18.1 

21.5 

■>••> 

11  31 

6  17 

11  28a 

6  206 

39.4 

45.0 

83.3 

38.8 

1.9 

1.6 

2.4 

28.2 

19.8 

21.6 

23 

11  53 

6  48 

11  50a 

6  516 

41.2 

47.0 

84.0 

40.5 

1.9 

1.7 

2.5 

24.3 

20.7 

21.5 

24 

11  21 

5  50 

11  18a 

5  596 

20.3 

30.0 

22.2 

25.8 

1.5 

1.3 

2.0 

15.7 

13.3 

20.0 

25 

11  07 

4  58 

11  03a 

5  026 

20.9 

23.9 

17.7 

'  21.2 

1.4 

1.2 

8  08 

1.8 

12.5 

10.6 

19.5 

26 

11  04 

6  26 

11  OOa 

5  306 

21.5 

24.5 

18.2 

21.0 

1.4 

1.2 

1.8 

12.9 

10.8 

19.0  ; 

27 

IL  02 

5  21 

10  58a 

5  256 

19.7 

22.5 

16.7 

19.4 

1.8 

1.1 

1.7 

11.9 

9.8 

18.5  ; 

28 

10  40 

4  61 

10  35a 

4  566 

17.6 

20.0 

14.8 

17.2 

1.3 

1.1 

1.6 

10.6 

8.8 

18.*5  , 

29 

10  51 

4  56 

10  46a 

5  016 

15.7 

38.0 

13.2 

16.8 

1.2 

1.1 

1.6 

9.6 

8.0 

18.0  1 

30 

11  04 

6  03 

11  OOa 

5  086 

18.3 

20.9 

16.4 

19.0 

1.3 

1.2 

1.8 

9.2 

9.6 

18.6 

31 

11  20 

523 

11  16a 

5  276 

19.4 

22.3 

16.3 

20.1 

1.8 

1.2 

1.8 

9.7 

10.0 

18.5  p 

32 

11  24 

6  27 

11  20a 

5  316 

19.0 

21.8 

16.0 

19.7 

1.3 

1.2 

1.8 

9.5 

9.8 

18.5 

33 

11  11 

5  07 

1107a 

5  lib 

19.9 

22.9 

16.7 

20.6 

1.3 

1.2 

1.8 

10.0 

10.3 

18.5  1 

1  34 

11  09 

5  05 

11  05a 

5  106 

18.2 

20.9 

15.2 

18.9 

1.3 

1.2 

8  U 

1.8 

9.1 

9.4 

18.5  ' 

35 

11  14 

5  13 

11  10a 

5  186 

18.4 

21.2 

15.6 

19.1 

1.3 

1.2 

1.8 

9.2 

9.5 

18.5  ' 

36 

11  09 

5  08 

11  05a 

5  126 

20.3 

23.3 

17.1 

21.0 

1.4 

1.2 

1.9 

10.2 

10.4 

19.0 

37 

11  00 

6  00 

10  56a 

5  04^ 

21.7 

24.9 

18.2 

22.5 

1.4 

1.3 

1.9 

10.8 

11.2 

19.0 

38 

11  18 

5  19 

11  14a 

5  236 

19.8 

22.8 

16.6 

20.5 

1  3 

1.2 

1.8 

9.9 

10.2 

19.0 

;  39 

11  24 

525 

11  20a 

5  296 

19.9 

22.9 

16.7 

20.6 

1.3 

1.2 

1.8 

10.0 

10.3 

19.0 ; 

4U 

11  29 

6  81 

11  25a 

5  366 

20.0 

23.0 

16.8 

20.7 

1.4 

1.2 

1.9 

10.0 

10.3 

19.0  1 

41 

11  36 

5  40 

11  32a 

5  446 

20.3 

23.3 

17.1 

21.0 

1.4 

1.2 

1.9 

10.2 

10.4 

19.0 

42 

10  55 

4  52 

10  50a 

4  576 

16.2 

17.5 

12.8 

15.8 

1.2 

1.1 

1.6 

7.6 

7.9 

18.5 

43 

10  43 

4  38 

10  39a 

4  426 

14.1 

16.2 

11.9 

14.7 

1.2 

1.0 

1.5 

7.0 

7.3 

18.0 

44 

10  44 

4  40 

10  39a 

4  466 

12.5 

14.4 

10.5 

13.1 

l.l 

1.0 

1.5 

6.2 

6.5 

18.0 

45 

11  02 

4  59 

10  57a 

5  046 

13.5 

15.5 

11.3 

14.1 

1.1 

1.0 

1.5 

6.8 

7.0 

18.0 

46 

10  46 

4  42 

10  41a 

4  486 

12.8 

14.7 

10.8 

13.4 

1.1 

1.2 

1.5 

6.4 

6.7 

18.0  . 

47 

10  49 

4  45 

10  44a 

4  506 

12.3 

14.1 

10.3 

12.9 

1.1 

0.9 

1.4 

6.2 

6.4 

18.0  ! 

48 

10  33 

424 

10  28a 

4  306 

12.0 

13.8 

10.0 

12.5 

1.0 

0.9 

1.4 

6.0 

6.3 

18.0  1 

49 

10  58 

4  49 

10  53a 

4  556 

11.7 

13.5 

9.8 

12.2 

1.0 

0.9 

1.4 

6.8 

6.1 

18.0 

50 

10  40 

4  30 

10  34a 

4  386 

11.0 

12.6 

9.2 

12.4 

1.4 

1.1 

1.8 

6.6 

6.1 

17.5 

51 

11  14 

504 

11  08a 

5  126 

11.3 

13.0 

9.5 

12.7 

1.4 

1.1 

1.8 

5.6 

6.2 

17.6 

52 

10  43 

423 

10  37a 

4  316 

11.2 

12.9 

9.4 

12.6 

1.4 

1.1 

1.8 

5.6 

6.2 

17.5 

53 

10  54 

4  44 

10  48a 

4  526 

11.3 

13.0 

9.5 

12.7 

1.4 

1.1 

1.8 

6.6 

6.2 

17.5 

54 

10  44 

434 

10  38a 

4  426 

11.2 

12.9 

9.4 

12.6 

1.4 

1.1 

1.8 

'       6.6 

6.2 

17.5 

55 

10  48 

4  38 

10  42a 

4  466 

10.9 

12.5 

9.2 

12.3 

1.4 

1.1 

1.7 

5.4 

6.0 

17.5 

66 

1 

10  44 

4  84 

10  88a 

4  426 

10.5 

12.1 

8.9 

11.8 

1.3 

1.1 

1.7 

6.2 

6.8 

17.5 

i 
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TABLE  3.— TIDAL  DIFFERENCES 


I 


I 

2 
3 
4 

5 
6 

7 

8 

0 

10 

11 

12 

13 
14 
15 
16 
17 
18 


19 
20 
21 
22 
23 

24 
25 
26 
27 
28 


32 
33 
84 
35 


36 
37 
38 
30 
40 

41 
42 
43 
44 

45 

46 

47 
48 
49 
50 


51 
52 
53 
54 
55 

56 
57 
58 
59 
60 


SUttoa. 


Geographic  poaltioii. 


Lati- 
tude. 


NORTH  AMERICA  (Eabt 
Coast)— Continaed. 


Xorth, 


MAINS — continDed. 

Gooldsboro  Point 44  28 

Prospect  Harbor '  44  24 

Winter  Harbor,  Frenchman  Bay . .   44  23 
Eastern  Pt.  Har.,  Frenchman  Bay . .  44  28 

SoUivan,  Frenchman  Bay ,  44  31 

Monnt  Desert  Narrows 44  26 


I 


Salisbnrv  Cove,  Mt.  Desert  Island . 
Bar  Haroor,  Mount  Desert  Island. 
Southwest  Har.,  Mt.  Desert  Isl'd. 
Somesville,  Mount  Desert  Island. 
Bass  Harbor,  Mt.  Desert  Island . . . 
Pretty  Marsh  Har.,  Mt.  Deaert  I. . 


Union  River,  Blue  Hill  Bay 

Hill 


I 


Blue  Hill  Harbor.  Blue  Hill  Bay.. 

Allen  Cove,  Blue  Hill  Bay 

Mackerel  Cove,  Blue  Hilf  Bay 

Naskeag  Har..  Eggemogsin  lleach 
Sedgwick,  Eggemoggiu  Reach 

Petiobseot  Bay. 

Matinicus  Harbor 

Head  Harbor,  Isle  au  Haut 

Kimball  Island 

Carvers  Harbor,  Fox  Islands 

Iron  Point,  Fox  Islands 


44  26 
44  Zi 
44  16 

44  23 
44  15 
44  20 

44  30 
a  24 
44  18 
44  10 
44  13 
44  18 


43  52 

44  01 
44  04 
44  03 
44  08 


Pnlpi t  Harbor,  Fox  Islands 44  09 

Rockland '  44  06 

Greens  Landing,  Deer  Isle ■  44  00 

Oceanville,  Deer  Isle '  44  12 

Northwest  Harbor,  Deer  Isle 44  13 


29  '  Camden 

30  '  Castine. 

31  Belfast . 


Penob$eot  Biver. 


Fort  Point. 
Bucksnort . 
Hauipaen . . 
Bangor  — 


Outer  eoatt. 


Muscle  Ridge  Channel 44  01 


44  12 

44  23 
44  25 


44  28 
44  35 
44  45 
44  49 


Tennant  Harbor I  43 

Herring  Gut '  43 

Thomaston,  St .  George  River 44 

New  Harbor,  Muscongus  Bay 43 


58 
56 
04 
52 


Phinpsburg 

Bath 

Pleasant  Point 

Abagadasset  Point . 


Bowdoinham. 

Dresden 

Gardiner 

Hallowell.... 
Augusta 


Ocueo  Bay. 

61  '  Small  Point  Harbor 

62  Foster  Point,  New  Meadow  R . . 

63  ;  Lowell  Cove,  Orrs  Island 

64  MericoneagSound 

65  ■  Harpswell  Harbor 


Broad  Cove,  Medomak  River 44  02 

Waldoboro,  Medomak  River ,.'  44  06 

Johns  Bay 43  62 

East  Itoothbay,  Damariscotta  R . . .   43  5*2 
Newcastle,  Damariscotta  Kiver. . .   44  03 

Boothbay 43  50 

Herman  Harbor,  Sheepscot  River.  43  49 

J  ewett  Cove,  Sheepscot  River 43  52 

W  iscasset,  Sheepscot  Ri  ver 44  00 

HockomocBay 43  53 

Kennehee  Biver. 

Hunniwell  Point 43  45 

43  49 
43  55 

43  58 

44  00 

44  01 
44  07 
44  14 
44  17 
44  18 


I 


43  44 
43  52 
43  45 
43  43 
43  46 


I 


Longitude. 


Standard  port  for 
reference. 


Arc. 


Name. 


Time. 


WeH. 


67  59 

68  01 
68  U5 
68  11 
68  12 
68  22 

68  17 
68  12 
68  19 
08  20 
68  21 
68  25 

I 
68  26 
68  34  , 
68  82  I 
68  26  ! 


h.  m. 
32 
32 
32 
33 
33 
33 


68  33 
68  37 


68  53 
68  37 
68  39 
68  50 
68  52 

68  53 

69  06  ! 
68  40  j 
68  38 
68  41 

60  03  , 

68  48 

69  00  ' 

i 
68  49  I 
68  49  I 
68  50 
68  47 


69  05 
60  12 
09  16 
60  11 
69  29 

60  24 
69  23 
69  32 
69  35 
69  33 

69  39 
69  43 
09  42 
69  40 
69  44 


69  47 
69  48 
69  49 
69  52 
69  49 

09  53 
69  45 
69  46 
69  47 
69  46 


69  51 
69  53 

69  59 

70  01 
70  00 


38 
38 
38 
38 
38 


39 
39 
39 


40 
39 
39 
39 
39 


39 

40 
40 
40 
40 


I 


Boston. 
Boston. 
Boston. 
Boston. 
Boston. 
Boston. 


33  j  Boston. 
33  :  Boston. 
33  •  Boston. 
33  I  Bostou. 

33  Boston. 

34  Boston. 


34  I  Boston. 
34  ,  Bottou. 
84  B  »Ht4iu . 
34  !  Boston. 
34  Boston. 
34     Boston. 


36  Boston. 

34  Boston. 

35  Boston. 

35  Boston. 
33  Boston . 

36  Boston. 
36  Boston. 
35  '  Boston. 
35  ,  BoMton. 

35  Boston. 

36  Boston. 

35  Boston . 

36  Boston. 


35  Boston... 

35  Boston... 

35  >  BttHton... 

35  !  Boston  .. 

36  I  PortUind. 

37  Portlaud. 
37     Portland. 

37  Portland. 

38  Portland. 


Portlaud. 
Portlaud. 
Portland . 
Portlaud. 
Portlaud. 


30  Portland. 
39  Portland. 
39  '  Portland. 
39  '  Portland. 
39     Portlaud. 


39     Portland. 


Portlaud. 
Portland. 
Portland. 


39     Portland. 


Portland. 
Portlaud. 
Portland. 
Portlaud. 
Portlaud. 


Portland. 
Portland. 
Portland. 
Portland . 
Portland. 


Page 


61 
61 
61 
61 
61 
61 

61 
61 

61 
61 
61 
61 

61 

61 
61 
61 
61 
61 


61 
61 
61 
61 
61 

61 
61 
61 
61 
61 

61 
61 
61 


61 
61 
61 
61 


57 
67 
57 
57 
57 

57 
57 
67 
67 
67 

57 
67 
57 
57 
67 


67 
57 
57 
57 
57 

57 
57 
57 
57 
67 


57 
57 
67 
67 
67 


Tidal  differanoes. 


Time. 


HW. 


LW. 


Time  v^eridian, 
75°  W. 


h.  m. 
—0  43 
—0  49 
—0  47 
—0  39 
—0  29 
— 0  28 

—0  37 
—0  44 
—0  44 

—0  34 
—0  45 
—0  36 

—4)  26 


— 0 
— 0 


30 
35 


—0  43 


— 0 
— 0 


37 
19 


— 0  50 
—0  48 
—0  44 
--0  41 
— 0  28 


— 0 
— 0 
— 0 
— 0 
— 0 


33 
26 
37 
36 
27 


—0  22 

-0  11 

0  00 


—0  02 
-tO  14 
>^0  64 
+  1  12 


— 0  06 
-^  16 
—0  14 
-1-0  11 
—0  19 


—0  01 
-f  0  19 
— 0 
^0 


19 
09 


+0  16 

— 0  09 
— 0 
—6 
+  0 
+0 


09 
03 
15 
13 


+0  16 
+0  11 

+  1 
+2 


05 

18 


+2  20 

+2  23 

+2  47 
+3  80 
+3  56 

+4  II 


—0  10 
+0  26 
+0  05 
40  03 
—0  12 


h.m. 


— 0 
— 0 
— 0 
— 0 
— 0 
— 0 


43 
50 
48 
40 
29 
28 

— 0  38 
—0  43 
—0  45 
—0  35 
—0  46 
—0  37 

~0  20 
—0  30 
•  0  86 
—0  44 
-0  41 
— 0  23 


Height. 


HW. 


Mean  Low 
Water. 


feet. 
+1.4 
+  1.2 
+  1.2 
+  1.6 
-rl.9 
+  1.9 

+  1.7 
+  1.5 
+0.5 
+0.4 
+0.4 
+  0.6 

+  1.9 
+  1.3 
+0.7 
+0.6 
+0.4 
+0.3 


I 


—0  54 

—0  52 
— 0  48 
—0  45 
—4)  32 

>^  36 
— 0  30 
—0  41 
—0  40 
—0  31 

—0  26 
—0  14 
—0  03  j  +0. 6 


—0.7 
—0.5 
-4).  3 
-0.8 
+0.4 

+0.8 

O.U 

0.0 

+0.2 

+0.1 

+0.1 
+0.2 


—0  05 
+0  12 
+0  68 
+  1  21 


—0  05 
—0  15 
—0  13 
+0  12 
—0  19 

— 4>  01 
+0  20 
— 0  ID 
— 0  09 
+0  17 

—0  i»9 
—0  00 
—0  03 
+  0  16 
+0  14 


+0  08 
+  0  11 
+1  23 
+2  39 
+2  41 


+2  52 
+3  17 
+4  17 
+5  10 
+5  2S 


—0  10 
+0  30 
+0  05 
+0  03 
—0  16 


+0.5 
+1.0 
-r-2.4 
+3.6 


+0.6 
-t-0.6 
+0.6 
+  1.2 
-t-0.5 

+0.6 
+1.2 
-0.6 
-0.2 
+0.9 

+0.6 
+0.7 
+0.8 
+1.0 
+0.5 


—0.5 
—0.2 
— L9 
—4.1 
—3.2 

-2.8 
-3.7 
—3.7 
-4.6 
—4.6 


0.0 
+0.1 
+0.0 
—0.2 
+0.1 


/eee. 

0.0 
0.O 
0.0 
0.0 
0.0 
0.0 


0. 
0. 
0. 
0. 
0. 
0. 


0 
0 
0 
0 
0 
0 


Ratio 
of 


LW.  I 


o.o 

0.0 

o.u 

o.o 

0.0 

0.0 


0.O 
0.0 
0.0 
0.0 
0.O 

0.0 

o.o 
o.o 

0.0 

o.o 

0.0 

o.o 

0.0 


o.o 

0.0 
0.0 
0.0 


o.o 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.O 
0.0 


1.15 
L13 
1.13 
1.17 

i.ii- 
1.21' 


1* 

It- 
OS 
04 
04 
06 

2«' 
14 

1/7 
Oc- 
14 
U3 


0.93 

0.9: 

0.97 
0.97 

1.U4 

1.04 
1.00 
1.00 
1.U2 
1.01 

1.01 

1   iTi 

1.(4 


1.(6 

i.i: 
l-» 

1.37 


1.07 
Lu7 
1.07 
1.14 

!.<.« 

1.07 
1.14 

1.07 
1.0J 
1.11 


l-ffT 


09 
14 


0.95 
e.9i 


79 
54 


o.ey 

0.$(i 
0.5> 

a4!» 
a.4& 
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s 

9 


29 
30 
31 


32 
33 
34 
35 


36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 

47 
48 
49 
W 


51 
52 
53 
54 
55 

56 
57 
58 
59 
60 


61 
62 
63 
64 
65 


InterraL 


Mean. 


Tropic. 


HWI. 


h.fn. 

1 

10  56 

2 

10  50 

3 

10  52 

4 

10  59 

5 

11  09 

6 

11  10 

7 

11  01 

8 

10  54 

9 

10  54 

10 

11  04 

11 

10  53 

12 

11  01 

13 

11  11 

14 

11  07 

15 

11  02 

16 

10  54 

17 

11  00 

18 

11  18 

19 

10  46 

20 

10  49 

21 

10  52 

22 

10  65 

23 

11  08 

24 

11  02 

25 

11  09 

26 

10  59 

27 

11  00 

28 

11  09 

11  13 
11  25 
11  35 


11  34 

11  60 

0  05 

0  23 


11  05 
10  64 

10  56 

11  21 

10  50 

11  08 
11  28 

10  50 

11  00 
11  25 

10  69 

10  59 

11  05 
11  23 
11  21 


LWI, 


h,  flhrn 


4 
4 
4 
4 
4 
5 

4 
4 

4 
4 
4 

4 

6 

4 
4 
4 
4 
6 


46 
39 
41 
48 
59 
00 

50 
43 
43 
63 
42 
50 

01 
57 
51 
43 
46 
04 


4  31 
4  35 
4  38 
4  41 
454 


4 
4 

4 
4 

4 

4 
6 
5 


49 
55 
45 
46 
55 

69 

12 
22 


5  21 

6  38 
6  24 
6  47 


4  51 
4  40 

4  42 

5  07 
4  35 


4 
6 
4 
4 
6 

4 
4 
4 
5 
5 


53 
14 
35 
45 
11 

44 
44 

50 
09 

07 


HHWI.  '   LLWI 


I 


11  24 

5  01 

11  19 

5  04 

12  13 

6  16 

1  01 

7  32 

1  03 

7  34 

1  05 

7  44 

1  30 

8  10 

2  13 

9  00 

2  39 

10  03 

2  54 

10  18 

10  58 

4  43 

11  33 

5  22 

11  12 

4  57 

11  10 

4  65 

10  55 

4  36 

lO  60a 
10  44a 
10  46a 

10  53a 

11  03a 
11  04a  I 

10  65a 
10  48a 
10  48a 
10  5ea 

10  47a 

10  55a 

11  06a 
11  Ola 
10  56a 
10  48a 

10  54a 

11  12a 


10  80a 
10  48a 
10  46a 

10  49a 

11  02a 

16  56a 
11  03a 
10  53a 

10  54a 

11  03a 

11  07a 
11  19a 
11  29a 


11  28a 

11  44a 

0  006 

0  186 


10  59a 
10  48a 

10  50a 

11  15a 

10  44a 

11  02a 
11  22a 
10  44a 

10  53a 

11  19a 

10  63a 
10  53a 

10  59a 

11  17a 
11  ir>a 


0  576 

1  22b 

2  056 
2  296 
2  446 


10  51a  I 

11  26a 
11  05a 
U  03a 
10  48a 


h.fn. 


4 
4 

4 

4 
5 
5 

4 
4 
4 
5 
4 
4 

5 
5 
4 
4 
4 
5 


64d 
476 
496 
566 
076 
086 

586 
516 
516 
016 
506 
586 

096 
056 
596 
516 
546 
126 


4  896 
4  436 
4466 

4  496 

5  026 


4 
6 
4 
4 
5 

6 
5 
5 


576 
036 
536 
546 
036 

076 
206 
306 


5  296 

5  466 

6  316 
6  546 


5  006 
4  496 

4  516 

5  166 
4  446 


026 
236 
446 
556 
206 

536 
536 
506 
5  186 
5  166 


5 
5 
4 

4 
5 

4 
4 
4 


11  17a 

o   115 

11  12a 

5  \iO 

12  05a 

0  L7> 

0  516 

7  46:, 

0  556 

7  466 

Bange  of  tide. 


Mean 
(Mn). 


Spring 
(Sg). 


feet, 
11.0 
10.8 
10.8 
11.2 
11.5 
11.5 

11.3 
11.1 
11.1 
10.0 
10.0 
10.2 

11.5 
10.9 
10.3 
10.2 
10.0 
9.9 


8.9 
9.1 
9.3 
9.3 
10.0 

9.9 
9.6 
9.6 
9.8 
9.7 

9.7 

9.8 

10.2 


10.1 
10.6 
12.0 
13.1 


9.4 

9.4 

9.4 

10.0 

9.3 

9.4 
10.0 
9.4 
9.0 
9.7 

0.4 
9.5 
9.6 
9.8 
9.3 


8.3 
8.G  I 
0.9  i 
4.7  I 
5.  0  I 


/eet. 
12.6 
12.4 
12.4 
12.9 
13.2 
13.2 

13.0 
12.8 
11.6 
11.5 
11.5 
11.7 

13.2 
12.5 
11.8 
11.7 
11.5 
11.4 


10.2 
10.5 
10.7 
10.7 
11.5 

11.4 
11.0 
11.0 
11.3 
11.2 

11.2 
11.3 
11.7 


11.6 
12.2 
13.8 
15.1 


10.8 
10.8 
10.8 
11.5 
10.7 

10.8 
11.5 
10.8 
10.4 
11.2 

10.8 
10.0 
11.0 
11.2 
10.7 


9.5 
O.U 
7.  J) 
5.4 
(1.4 


Neap 

(NP). 


Great 
tropic 
(Go). 


feet. 
9.2 
9.1 
9.1 
9.4 
9.7 
9.7 

9.5 
9.3 
8.5 
8.4 
8.4 
8.6 

9.7 
9.2 

8.7 
8.6 
8.4 
8.3 


7.5 
7.6 

7.8 
7.8 
8.4 

8.3 
8.1 
8.1 
8.2 
8.1 

8.1 
8.2 
8.6 


8.5 

8.9 

10.8 

11.0 


7.9 
7.9 


7. 
8. 
7. 

7. 
8. 
7. 
7. 


9 
4 

8 

0 
4 

9 
6 


8.1 

7.9 

8.0 
8.1 
8.2 
7.8 


7.0 
1.2 
.^8 
4.0 
4.7 


/eet. 
12.3 
12.2 
12.2 
12.6 
12.9 
12.9 

12.7 
12.5 
11.3 
11.2 
11.2 
11.5 

12.9 
12.3 
11.6 
11.5 
11.2 
11.1 


10.1 
10.3 
10.5 
10.5 
11.2 

11.2 
10.8 
10.8 
11.0 
10.9 

10.9 
11.0 
11.5 


11.3 
11.9 
18.2 
13.4 


10.6 
10.6 
10.6 
11.2 
10.5 

10.6 
11.2 
10.6 
10.2 
10.9 

10.6 
10.7 
10.8 
11.0 
10.5 


O.o 
1>.8 
7.9 
5.5 
6.5 


Tropio  diur- 
nal inequality. 


BTWQ.  LWQ 


7  566 

6.0 

6.9 

5.0 

7.0  1 

8  226 

6.1 

5.9 

4.3 

6.0  , 

9  216 

5.1 

5.9 

4.3 

6.0  ! 

0  176 

4.3 

4.9 

3.6 

5.1 

.0  326 

4.3 

4.9 

3.6 

5.1; 

4  536 

8.7 

10.0 

7.3 

9.9 

5  326 

8.9 

10.2 

7.5 

10.1 

5  076 

8.8 

10.1 

7.4 

10.0 

5  056 

8.6 

9.9 

7.2 

9.8  i 

4  466 

8.9 

10.2 

7.5 

10.1 

/eet 
1.4  ' 
1.4 
1.4  I 
1.4  ' 
1.4  I 
1.4  ' 

1.4 
1.4 
1.3 
1.3 
1.3 
1.3 


I 


1. 
1. 
1. 
1. 
1. 

1. 
1. 


i.l 
1.0 
1.0 


1.4 
1.4 
1.4 
1.4 
1.4 


I 


1.4 
1.4 
1.3 
1.3 
1.3 
1.3 


1.2 
1.2 
1.3 
1.3 
1.8 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 


1.3 
1.3 
1.4 
1.5 


1.4 
1.4 
1.4 
1.5 

1.4 

1.4 
1.6 
1.4 
1.4 
1.5 

1.4 
1.4 
1.4 
1.5 

1.4 


/eet. 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.0 
1.0 
1.0 
1.1 


1. 
1. 
1. 
1. 
1. 


Diurnal  wave. 


Mean  sea  level 
above  plane  of— 


Tropic 
HW 

inter- 
val. 


1.0 


1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 

1.1 


1.0 

1.1 
1.1 

1.2 


1.1 
1.1 
1.1 

1.2 
1.1 

1.1 
1.1 
1.1 
1.1 
1.2 

1.1 
1.1 
1.1 
1.2 
1.1 


1.1 
1.1 
1.0 
0.8 
0.9 

1.0 
0.8 
0.8 
0.8 
0.8 


h.  tn. 


8  14 


Tropio 
range. 


ffet. 
1.8 
1.7 
1.7 
1.8 
1.8 
1.8 

1.8 
1.8 
1.7 
1.7 
1.7 
1.7 

1.8 
1.8 
1.7 
1.7 
1.7 
1.7 


1.6 
1.6 
1.6 
1.6 
1.7 

1.7 
1.6 
1.6 
1.7 
1.6 

1.6 
1.7 

1.7 


1.7 
1.7 
1.8 
1.9 


1.8 
1.8 
1.8 
1.9 
1.8 

1.8 
1.0 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 


1.7 
1.7 

1.0 
1.3 
1.4 

1.5 
1.3 
1.3 
1.2 
1.2 


1.7 
1.8 
1.8 
1.7 
1.8 


Predic- 
tions. 


/eet. 
5.5 
5.4 
5.4 
5.6 
5.8 
5.8 

5.6 
5.6 
5.0 
5.0 
5.0 
5.1 

5.8 
5.4 
6.2 
5.1 
5.0 
5.0 


4.4 
4.6 
4.6 
4.6 
5.0 

5.0 
4.8 
4.8 
4.9 
4.8 

4.8 
4.9 
5.1 


5.0 
5.3 
6.0 
6.6 


4.7 
4.7 
4.7 
6.0 
4.6 

4.7 
5.0 
4.7 
4.5 

4.8 

4.7 
4.8 
4.8 
4.9 
4.6 


4.2 

4.3 
3.4 
2.4 

2.8 


Tronic 
LLW. 


/eet. 
6.1 
6.0 
6.0 
6.2 
6.3 
6.3 

6.2 
6.1 
6.6 
6.5 
5.5 
6.7 

6.3 
6.3 
5.7 
5.7 
5.5 
5.5 


5.0 
5.1 
5.2 
5.2 
5.5 

5.5 
5.5 
5.3 
5.4 
5.4 

5.4 
5.4 
5.7 


6.7 
5.9 
6.5 
7.2 


5.2 
5.2 
5.2 
5.6 
5.2 

5.3 
5.6 
5.3 
4.7 
5.6 

5.6 
5.3 
5.8 
5.5 
5.2 


Varia- 
tion of 
the  oom* 
pass. 


0 

8 

/ 
o 


3.0 

3.5 

2.6 

2.9 

2.6 

2.9 

2.2 

2.5 

2.2 

2.5 

4.4 

4.9 

4.4 

5.0 

4.4 

4.9 

4.3 

4.8 

4.4 

6.0 

West. 

0 

17.5 
17.5 
17.5 
17.0 
17.0 
17.0 

17.0 
17.0 
17.0 
17.0 
17.0 
17.0 

17.0 
17.0 
17.0 
16.5 
16.5 
17.0 


16.0 
17.0 
17.0 
16.0 
16.0 

16.0 
16.0 
16.5 
16.5 
16.6 

16.5 
16.6 
16.5 


16.5 
17.0 
17.0 
17.0 


16.0 
16.0 
16.0 
16.0 
15.5 

16.0 
16.0 
15.5 
15.5 
15.5 

15.5 
15.5 
15.5 
15.5 
15.5 


15.5 
15.5 
15.5 
15.5 
15.5 

15.5 
15.5 
15.5 
15.5 
15.5 


15.5 
16.6 
15.0 
15.0 
15.0 


340 


TABLE  3.— TIDAL  DIFFEBEI7CES 


I 

^ 


1 

2 
3 

4 
5 
6 
7 


8 

9 

10 

11 


12 
13 
14 


15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

85 
86 
37 
88 


39 
40 
41 
42 
43 


44 

45 
46 

47 
48 

49 
50 
51 
52 


53 


54 


Station. 


Geographic  position. 


Lati- 
tude. 


NOKTH  AMERICA  (East 
Coast)— Cktntinned. 

aiAiNK— continued. 

Ccueo  ^ay— Continued. 

Potts  Harbor 

Middle  Bay  Cove,  PenneU's  Wbf 

MaquoitBay 

Bartol  Point,  Freeport  River  - . . 

Great  Chebeaelsland 

Parker  Point,  Xannouth  River  . 
Portland 

Out$r  eoiut, 

Richmonds  Island 

Wood  Island 

Saco  River  Entrance 

Kennebunk  Port 

3(XW  BAMP8HIBB. 

Portsmouth 

Isles  of  Shoals  Light 

Hampton  Harbor , 

1CA88ACHU8BTT8. 

I^ewburyport 

Ipswich  Entrance 

Annisquara 

Rockport 

Glouces  ter 

Salem 

Marblehead 

Nabant 

Lynn  Harbor 

Boston , 

Boston  Li  gh  t 

Cohasset  Sarbor 

Gurnet  Light 

Ply  mouth 

Sandwich 

Sandy  Neck  Light 

Welltleet,  Cape  Cod 

Provinceto  wn,  Caiie  Cod 

Race  Point,  Cape  Cod 

1^  auset  Harbor,  Cape  Cod 

Pleasant  Bay,  Cape  Cod 

Chatham,  Cape  Cod 

Monomoy  Poin  t ,.. 

Pollock  Rip , 

NarUueket  Sounds  north  side. 

Stage  Harbor 

Bass  River  Breakwater. . .  • , 

Point  Gammon 

Hyannis 

Succonnesset  Point 

Xantueket  liland. 

GreatPoint 

Wau  winet  (outer  shore) 

Siasconset 

Tom  Nevers  Head 

Forked  Pond 

"Weweeder 

Smith  Point,  south  side 

Smith  Point,  north  side 

Nantucket  Harbor 

Tuckemuek  Island. 
East  Pond 

Muskeget  liiand. 
Life-saving  station 


Korth. 

o  / 

43  44 
43  51 
43  51 
43  50 
43  45 
43  47 
4)  40 


43  83 
43  27 
43  28 
43  22 


43  05 
42  58 
42  64 


42  48 
42  41 
42  40 
42  39 
42  37 

42  32 
42  30 
42  25 
42  27 
42  22 


41  43 
41  40 
41  33 
41  33 


41  40 
41  38 
41  37 
41  38 
41  33 


41  23 
41  20 
41  16 
41  14 
41  14 

41  14 
41  17 
41  17 
41  17 


41  18 


41  20 


I 


Longitude. 


Arc. 


Timew 


Weit. 


o     / 

70  02 

69  57 

70  01 
70  06 
70  06 
70  08 
70  14 


70  14 
70  20 
70  24 
70  28 


70  44 
70  87 
70  49 


70  52 
70  50 
70  41 
70  87 
70  40 

70  53 
70  51 
70  54 

70  57 

71  03 


ht  tn. 


42  20 

70  53 

42  15 

70  47 

42  00 

70  36 

41  57 

70  40 

41  46 

70  28 

41  43 

70  17 

41  56 

70  02 

42  03 

70  n 

42  04 

70  15 

41  48 

69  56 

69  58 

69  58 

70  00 
69  55 


69  58 

70  11 
70  16 
70  17 
70  29 


70  03 
70  00 

69  58 

70  01 
70  02 

70  06 
70  15 
70  15 
70  06 


70  15 


4 
4 

4 
4 

4 
4 
4 


40 
40 
40 
40 
40 
41 
41 


4  41 
4  41 
4  42 
4  42 


Standard  port  for 
reference. 


4  43 
4  48 

4  43 
4  42 
443 

444 
4  43 
4  44 
4  44 
444 


4 
4 
4 

4 

4 


44 
43 
42 
43 
42 


4  41 
4  40 
4  41 
4  41 
4  40 

4  40 
4  40 


4  40 
4  40 

4  40 
4  41 
4  41 
4  41 
4  42 

440 
4  40 
4  40 
4  40 
4  40 

4  40 
4  41 
441 
4  40 

4  41 

441 

Name. 


Portland. 
Portland. 
Portland. 
Portland. 
Portland. 
Portland. 
Portland. 


Portland. 
Portland. 
Portland. 
Portland. 


4  43  i  PortUind. 
4  42  Portland. 
4  43     Portland. 


Portland. 
Portland. 
Portland. 
Portland. 
Portland. 


Boston. 
Boston. 
Boston. 
Boston. 
Boston. 


Boston. 
Boston. 
Boston. 
Boston. 
Boston. 

Boston. 
Boston. 
Boston. 
Boston . 
Boston. 

Boston. 
Boston. 
Boston. 
Boston. 


Page. 


Newport 

Newport 

Newport 

Newport 

Old  Point  Comfort. 


Newport 

Newport 

OldPointComfort. 
OldPointComfort. 
OldPointComfort. 

OldPointComfort. 
OldPointComfort. 
OldPointComfort. 
OldPointComfort. 


Old  Point  Comfort. 


OldPointComfort. 


57 
57 
57 
57 
57 
57 
57 


57 
57 
57 
57 


57 
57 
57 


65 
65 
65 
65 
89 


65 
65 
89 
89 


89 
89 
88 
89 


89 


89 


Tidal  differences. 


Time. 


HW. 


LW. 


Tims  meridian^ 
760  w. 


A.  m. 
+0  05 
+0  32 
-t-0  28 
-f  0  80 
+0  06 
•f  0  29 
0  00 


—0  06 
+0  06 
-f0  02 
-f  0  10 


+0  19 
+0  14 
4-0  22 


+0 
-fO 


19 
13 


+0  09 


— 0 
— 0 


08 
02 


—0  11 
-0  19 
—0  18 
—0  07 
0  00 


— 0 
— 0 
— 0 
--0 


18 
18 
06 
09 


+0  03 


+0 
— 0 
— 0 
—0  09 
+0  19 


06 
11 
01 


+1  10 
+0  40 
+0  29 
+0  19 


+4  40 
+4  36 
+4  82 
+4  81 
+3  08 


+4  17 
+4  38 

+2 

+1 
-0 


25 
13 
30 


02 
13 


— 1 
—I 
+3  05 
+3  19 


+2  66 


+1  68 


a.  fit. 
+0  05 
+0  37 
+0  81 
+0  34 
+0  06 
+0  32 
000 


— 0  06 

000 

+0  02 

+0  11 


+0  20 
+0  08 
+0  23 


+0  21 
+0  15 
+0  11 
—0  07 
000 

—0  14 
—0  21 
—4)  20 
—0  09 
000 

—0  21 
—0  21 
—0  08 
—0  10 
+0  01 

+0  05 
—0  12 
—0  03 
—0  12 
+  0  41 

+  1  44 

+0  86 
+0  27 
+0  17 


+5  02 
+4  46 
+4  83 
+4  81 
+8  00 


+4  35 
+4  68 
+2  42 
+0  01 
—0  09 

-4)47 
—0  67 
+8  02 
+8  17 


+2  50 


+2  15 


Batio 
Height.  of 

range*. 


HW. 


L'W. 


Mean  L<nc 
WaUr. 


Sett. 

0.0 
+0.6 
+0.7 
+0.2 
+0.1 
+0.3 

0.0 


—0.2 
+0.1 
+0.1 
+0.1 


+0.4 

0.0 

—LI 


-0.0 

0.0 

0.0 

—0,2 

+0.1 

—0.4 
—0.4 
-0.3  ' 
-4).l 
0.0  f 

—0.1 
—0.2 
—0.2 
+0.6 
+0.1 

+0.6 
+L1 
—0.4 
—0.7 
—3.1 

-6.1 
—5.6 
—5.9 
—5.5 


0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 


0.0 
OlO 
0.0 


-^.5 
—0.2 
—0.2 
— L3 
—LI 

—0.8 
—0.3 
•fO.2 
+0.6 


+0.1 


—0.9 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

ao 

0.0 

0.0 


I 


o.o 

0.0 
0.0 
0.0 
0.0 

0.0  I 
0.0 
0.0  i 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.O 

0.0 
0.0 
0.0 
U.0 
0.0 

0.0 
0.0 
0.0 
0.0 


—0.2 

1 
0.0 

+0.2 

0.0 

—0.2 

0.0 

—0.4 

0.0 

—0.6 

0.0 

I 


0.0 


0.0 


l.t>l 

l.v7 
l.W 

1-fti 

L04 
l.C-i 


0.ftt> 
l-i»2 
1.02 
1.03 


L<e 

LW 

ad8 


o.» 

l.Ol 
LOl 
0.^ 
1.03 

0.^ 

0.»6 
0.97 
0.99 

l.ao 

0.99 
0.96 
0.» 

1.(4 

1.01 

l.«5 
1.12 
C.« 
0.&3 

o.eg 

0  36 

0.4: 
a39 

0.43 


O.&i 
Li»S 
0l94 
0.89 
0.T6 


0.11 
0.94 
0.92 
a43 

a3« 

CfiS 
0.N! 
L« 
1.S4 


LM 


0.64 


AND  TIDAL  CONSTANTS. 
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InterraL 


1 
2 
3 

4 
5 
6 
7 


8 

9 

10 

11 


12 
13 
14 


15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

80 
31 
32 
33 
34 

35 
36 
37 
38 


I 

S  

»  •  HWI. 


Mean. 


12  00 
'  11  50 


I 


39 
40 
41 
42 
43 


44 

45 
46 

47 
48 

40 

50 
61 
52 


53 


54 


LWI. 


A.  m. 
11  12 
11  39 
11  35 
11  37 
11  13 
1185 
11  06 


11  00 
11  12 
11  07 
11  15 


11  23  I 
11  10 
11  26 


11  23 
11  17 
11  18 

10  57 
1102 

11  16 
11  09 
11  09 
11  20 
11  27 

11  09 
11  10 
11  23 
11  19 
II  32 

11  36 
11  20 
11  29 
11  21 

11  50 

0  16 

12  11 


0  08 

0  03 

000 

12  23 

12  16 


12  10 

0  01 

11  85 

10  23 

8  40 


A*  in* 


57 
29 
28 
26 

58 
23 
51 


4  45 

4  51 

4  52 

5  01 


5  09 
458 
5  12 


6  10 
604 
5  00 
4  43 

4  49 

503 
4  57 

4  57 

5  08 
5  17 

4  56 


7 
6 
5 
5 


05 

57 
48 
38 


Troplo. 


HHWI. 


4  57 

,      5  11 

6  08 

5  20 

5  25 

509 

1      6  17 

6  08 

6  02 


6  07 

5  50 

6  87 
5  85 
641 


6 
6 
5 
3 


40 
03 
25 
44 


2  34 


8  06 

7  56 

12  14 

004 

1  56 
1  45 
6  44 
600 

12  06 

682 

1107 

4  57 

A*  111. 
11  05a 
11  38a 
11  29a 
11  80a 
11  06a 
11  28a 
10  59a 


10  53a 

11  06a 
1100a 
11  08a 


11  16a 
11  12a 
11  19a 


11  16a 
11  10a 
11  06a 
10  50a 

10  55a 

11  10a 
11  03a 
11  08a 
11  14a 
11  21a 

U  03a 
11  04a 
11  17a 
11  13a 
11  26a 

11  80a 
11  14a 
11  23a 
11  15a 

11  43a 

0  076 

12  01a 
11  50a 
11  40a 


0  086 

0  08& 

0  006 

12  23a 

12  16a 


12  10a 
0  016 

11  85a 
10  23a 

8  40a 

8  08a 
7  56a 

12  14a 
0  046 


12  05a 


11  07a 


LLWI. 


A.  fit. 


076 
386 
326 
366 
086 
336 
006 


4656 

5  016 

6  026 
6  116 


6  196 
5  086 
5  226 


6  216 

5  146 

6  106 
4  536 

4  606 

6  126 

5  066 

6  066 
5  176 
5  266 

5  056 
5  066 
5  206 
5  176 
5  296 


Bftogeoftlde. 


5 
5 
5 
5 
6 

7 
6 
6 
5 


346 
186 
266 
176 
126 

186 
116 
016 
516 


5  646 

5  866 

6  246 
6  216 
5  216 


5  266 
5  506 

5  096 
3  236 
2  116 

1  396 
1  286 

6  286 
6  466 


5  156 


4  876 


Mean 
(Mn). 


feet. 
8.7 
9.4 
9.5 
9.0 
8.9 
9.1 
8.8 


8.6 
8.0 
8.9 
8.9 


0.2 
8.7 

7.7 


7.9 
8.8 
8.8 
8.6 
8.9 

9.2 
9.2 
9.3 
9.5 
9.6 

9.5 
9.4 
9.4 
10.2 
9.7 

10.1 

10.7 

9.2 

8.9 

6.5 

3.5 
4.0 
3.7 
4.1 


3.3 
3.7 
3.3 
3.1 
L9 


3.0 
8.3 
2.3 
1.2 
1.4 

2.2 

2.2 
2.7 
8.1 


2.6 


1.6 


S 


SS? 


feet. 
10.0 
10.8 
10.9 
10.4 
10.2 
10.5 
10.1 


9.9 
10.2 
10.2 
10.2 


10.5 

10.0 

8.8 


9.1 
10.1 
10.1 

9.9 
10.2 

10.6 
10.6 
10.7 
10.9 
11.0 

10.9 
10.8 
10.8 
11.7 
11.2 

11.6 
12.3 
10.6 
10.2 
7.5 

4.0 
4.6 
4.3 

4.7 


4.0 
4.6 
4.0 
3.8 
2.4 


3.7 
4.0 
2.8 
1.4 
1.7 

2.7 
2.7 
8.3 
8.8 


8.0 


2.0 


(Npf. 


feet. 
7.3 
7.9 
8.0 
7.6 
7.5 
7.6 
7.3 


7.2 
7.5 
7.5 
7.5 


7.7 
7.8 
6.5 


6.6 
7.4 
7.4 
7.2 
7.5 

7.7 
7.7 
7.8 
8.0 
8.1 

8.0 
7.9 
7.9 
8.6 
8.1 

8.5 
9.0 
7.7 
7.5 
5.5 

2.9 
3.4 
3.1 
3.4 


2.4 
2.7 
2.4 
2.8 
1.4 


Great 
tropic 

(Gc). 


1 

2.2 
2.4 
1.7 
0.9 
1.0 

1.6 
1.6 
2.0 
2.8 

1.9 

1.2 

Tropic  dinr- 
nalineqnality. 


HWQ.  LWQ 


9.8 
10.2 
10.2 
10.2 


M.4 

10.0 

8.8 


9.0 
9.9 
9.9 
9.7 
10.0 

10.9 
10.0 
10.1 
10.3 
10.4 

10.3 
10.2 
10.2 
11.0 
10.5 

10.9 

11.5 

10.0 

9.7 

7.1 

3.9 
4.5 
4.2 
4.6 


3.5 
8.9 
3.5 
3.3 
2.1 


3.2 
3.5 
2.5 
1.3 
1.6 

2.4 
2.4 
2.9 
3.3 


2.8 


1.7 


feet. 

feet.   ! 

9.9 

10.6 

10.7 

10.2 

10.1 

10.3 

9.0 

1.4 
1.4 
1.4 
1.4 


1.4 
1.4 
1.3 


1.8 
1.4 
1.4 
1.4 
1.4 

1.3 
1.3 
1.3 
1.3 
1.4 

1.3 
1.3 
1.8 
1.4 
1.3 

1.4 
1.4 
1.3 
1.3 
1.0 

0.7 
0.9 
0.8 
0.9 


0.7 
0.8 
0.7 
0.7 
0.6 


0.7 
0.7 
0.6 
0.4 
0.5 

0.6 
0.6 
0.7 
0.7 

0.7 

0.6 

feel, 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 


1.1 
1.1 
1.1 
1.1 


1.1 
1.1 
1.0 


1.0 
1.1 
1.1 
1.1 
1.1 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
l.O 
1.0 
0.7 

0.5 
0.6 
0.6 
0.6 


0.1 
0.1 
0.1 
0.1 
0.1 


0.1 
0.1 
0.1 
0. 1 
0.1 

0.1 
0.1 
0.1 
0.1 


0.1 


0.1 


Diurnal  ware. 


Tropic 
Hw 

inter> 
ral. 


A.  fn. 


826 


Tropic 
range. 


8  68 


Mean  sea  lerel 
above  plane  of— 


Predic- 
tionB. 


feet. 
1.7 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 


1.7 
1.8 
1.8 
1.8 


1.8 
1.7 
1.6 


1.7 
1.8 
1.8 
1.7 
1.8  i 

1.6 
1.6 
1.6 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.8 
1.6 
1.6 
1.3 

0.9 
1.1 
1.0 
1.1 


0.7 
0.8 
0.7 
0.7 
0.6 


0.7 
0.7 
0.6 
0.4 
0.5 

0.6 
0.6 
6.7 
0.7 


0.7 


0.6 


feet. 
4.4 
4.7 
4.8 
4.5 
4.4 
4.6 
4.4 


4.8 
4.4 
4.4 
4.4 


4.6 

4.4 
3.8 


4.0 
4.4 
4.4 

4.3 
4.4 

4.6 
4.6 
4.6 

4.8 
4.8 

4.8 
4.7 
4.7 
5.1 
4.8 

6.0 
6.4 
4.6 
4.4 

8.2 

1.8 
2.0 
1.8 
2.0 


1.6 
1.8 
1.6 
1.6 
1.0 


1.5 
1.6 
1.2 
0.6 
0.7 

1.1 
1.1 
1.4 
1.6 


1.8 


0.8 


Tropic 
LLW. 


feet. 
4.9 
5.2 
5.8 
5.0 
5.0 
5.1 
4.9 


4.8 
6.0 
6.0 
5.0 


6.1 
4.9 
4.8 


4.4 
4.9 
4.9 
4.8 
6.0 

4.9 
4.9 
4.9 
5.0 
6.1 

5.1 
5.0 
5.0 
5.4 
5.2 

5.4 
6.7 
4.9 
4.8 
8.4 

1.9 
2.2 
2.0 
2.2 


1.6 
1.8 
1.6 
1.5 
0.9 


1.5 
1.6 
1.1 
0.6 
0.7 

1.1 
1.1 
1.8 
1.5 


1.8 


0.8 


Varia- 

tion  of 

the  com* 

pasa. 


Wett, 

o 

16.0 
16.0 
16.0 
16.0 
16.0 
16.0 
14.5 


14.6 
14.6 
14.6 
14.0 


18.6 
18.6 
18.0 


13.0 
18.0 
13.0 
18.5 
13.0 

18.0 
13.0 
13.0 
13.0 
12.5 

12.5 
12.5 
12.5 
12.0 
12.6 

12.6 
13.0 
18.0 
18.0 
18.0 

13.0 
18.0 
12.5 
12.5 


18.0 
12.6 
12.5 
12.5 
12.0 


12.5 
12.6 
12.0 
12.0 
12.0 

12.0 
12.0 
12.0 
12.0 


12.0 


12.0 
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TABLE  3.— TIDAL  DIFFERENCES 


£ 


1 

2 
3 


4 

5 
6 

7 
8 

0 
10 
II 
12 
13 

14 
15 
16 


17 
18 
19 
20 
21 


22 
23 
24 
25 
26 

27 

28 
29 
30 
81 

32 
33 
84 
85 
36 
37 


38 
39 
40 
41 
42 

43 
44 

45 
46 

47 

48 
49 
50 


51 
52 
53 


Station. 


NORTH  AMEEICA  (Ba8T 
CoABT) — Continued. 

MAflflJLCHUSEiTS — continued. 

Ohappaquiddiek  Island. 


Cape  Poge  Liglit 

Chappaquiddick  Dike 
Wasque  Point 


Marthas  Vineyard. 


Edgartown 

Kataina  Bay 

Pahognet 

Chilmark  Pond 

No  Mana  Land  Island. 


Geograpkic  pooition. 


Lati- 
tude. 


North 

o     I 

41  25 
41  22 
41  21 


Gay  Head  Liffht . 
Meneinska  Bight . 
Cedar  Tr«»e  Neck . 
Chappaquonaelt . . 
"Weat  Chop  Light. 


Vineyard  Haven. 
East  Chop  Light. 
Cottage  City 


Vineyard  Smind,  north  tide. 


Monant  Hill 

Falmouth 

Nobska  Point  Light 

Tarpaulin  Cove 

Quicks  Hole,  south  side 

Buzzards  Bay. 


Cuttyhunk  Light 

Penikese  Island 

guicks  Hole,  north  side 
ettleCove 

Uncatena  I.,  N.  side  Woods  Hole. 

Wooda  Hole,  Fish  Comm.  "Wharf  . 

Hog  Island  Harbor 

Pocasset  Harbor 

Back  River  Harbor 


41  25 
41  27 
41  27 
41  28 
41  31 

41  31 
41  37 
41  41 
41  44 
Warekam  River 41  44 

Bird  Island  Light '  41  40 

Hattapoisett 41  39 


41 
41 
41 
41 
41 

41 
41 
41 
41 
41 


23 
22 
21 
20 
16 

21 
21 
26 
28 
29 


41  28 
41  28 
41  27 


41  33 
41  32 
41  31 
41  28 
41  20 


Clark  Point. 

New  Bedford 

Dnmpline  Rock  Light 
Westport 


BHODK  ISLAND. 

Narragansett  Bay. 

Sakonnet  Point  Light 

Newport 

Beavertail  Light 

Wickford 

Prudence  Island  Light 

Bristol  Ferry  Light 

Bristol 

Fall  River,  Mass 

BastGreenwich 

Warren 

Nayat  Point 

Pawtuxet 

Providence 

Outer  coast. 

Point  Judith  Light 

Block  Island,  Basin  Harbor 
Watch  Hill  Light 


41  36 
41  38 
41  32 
41  31 


41  27 

41  29 

41  27 

41  34 

41  36 

41  39 

41  40 

41  42 

41  40 

41  44 

41  43 

41  46 

41  49 

41  22 

41  10 

4118 

Longitude. 


Arc. 


Time. 


Wtai. 


70  27 
70  27 
70  27 


70  31 
70  29 
70  35 
70  43 
70  49 

70  51 
70  47 
70  42 
70  38 
70  36 

70  36 
70  34 
70  33 


70  32 
70  37 
70  89 
70  45 
70  51 


70  57 
70  55 
70  50 
70  47 
70  42 

70  40 
70  38 
70  87 
70  37 
70  43 

70  48 
70  49 
70  54 
70  55 

70  55 

71  04 


71 
71 
71 
71 
71 


71  12 
71  20 
71  24 
71  27 
71  18 


16 
IS 

10 
27 

17 


71  21 
71  23 
71  24 


71  29 
71  33 
71  62 


h.  tfft. 
4  42 
4  42 
4  42 


4 
4 
4 
4 
4 

4 
4 

4 
4 
4 

4 
4 

4 


42 
42 
42 
43 
43 

43 
43 
43 
43 
42 

42 
42 
42 


42 
42 
43 
43 
43 


4  44 

4  44 
4  43 
4  43 
4  43 


4 
4 
4 
4 

4 


43 
43 
42 
42 
43 


443 
4  43 
4  44 
4  44 
4  44 
4  44 


4 
4 

4 
4 

4 


45 
45 
46 
46 
45 


Standard  port  for 
reference. 


ITame. 


4  45 
4  45 
4  45 
4  40 
4  45 

4  45 
4  46 
4  46 


4  46 
4  46 
4  47 


Old  Point  Comfort. 
OldPointComfort. 
Old  Point  Comfort. 


OldPointComfort. 
OldPointComfort. 
OldPointComfort. 
OldPointComfort. 
OldPointComfort. 

OldPointComfort 

OldPointComfort. 

OldPointComfort. 

OldPointComfort. 

OldPointComfort. 

OldPointComfort. 
OldPointComfort. 
OldPointComfort. 


OldPointComfort. 
OldPointComfort. 
OldPointComfort. 
OldPointComfort. 
Newport 


Page. 


I 


Newport. 
Newport. 
Newport. 
Newport. 
Newport. 


OldPointComfort. 

Newport 

Newport 

Newport 

Newport 


Newport. 
Newport. 
Newport. 
Newport. 
Newport. 
Newport. 


89 

89 
89 


89 
89 
89 
89 
89 

89 
89 
89 
89 
89 

89 
80 
89 


89 
89 
89 
89 
65 


65 
65 
65 
65 
65 

89 
65 
65 
65 
65 

66 
65 
65 
65 
65 
65 


Newport. . . . 

Newport 

Newport.... 
Newport.... 
Newport 

Newport. . . . 

Newport 

Sandy  Hook 
Charleston.. 
Charleston.. 

Charleston.. 
Charleston.. 
Newxwrt 

New]>ort.... 
Newport.... 
NewXondon 


Tidal  differenoes. 


65 
65 
65 
65 
65 

05 

65 

81 

105 

105 

105 

105 

65 


65 
65 
60 


Time. 


HW. 


LW. 


Time  meridian^ 

75°  W. 


h.  ffn. 

+2  45 
+2  31 
-f-0  04 


+3  08 
-hO  04 
—0  30 
—1  02 
— 1  42 

—1  36 
—1  25 
—1  18 
— 0  08 

+2  26 

+2  35 
+2  30 
+2  42 


+1 
+  1 


16 
16 


—0  36 


— 1 
— 0 


— 0 
— 0 


17 
12 


13 
12 


-0  12 


— 0 
+0 


06 
09 


—0  81 
OOO 
—0  01 
+0  01 
+0  10 

+0  05 
+0  07 
+0  02 
+0  08 
+0  10 
+0  09 


—0  08 
0  00 
—0  07 
+0  05 
+  0  04 

+  0  05 
+0  14 
+0  29 
+0  05 
+0  08 

^0  02 
+0  08 
+0  25 


—0  15 
—0  14 
— 0  38 


+2  81 
+2  22 
+0  20 


+2  40 
+0  19 
—0  15 
— 0  47 
—1  28 


20 
07 


— 1 
— 1 
—0  43 
-hO  35 
+1  52 

+2  22 


+1 

+2 


50 
18 


+  1  28 
+  1  31 
—0  05 
—0  50 
+0  27 


—0  02 
—0  01 
— 0  04 
+0  13 
+0  04 

—0  81 
—0  04 
—0  08 
—0  13 
+0  03 

— 0  03 
—0  02 
+0  07 
+0  17 
+0  07 
+0  26 


+0 

0 

+0 


06 
00 
10 


—0  24 
—0  24 

— 0  20 
—0  04 
—0  34 
—1  00 
—0  42 

—0  55 
—0  51 
—0  02 


+  0  18 
+0  26 
— 0  65 


Height. 


HW. 


LW. 


Meanljovt 
Water. 


feet 
-0.5 
—0.9 
—1.0 


—0.5 
—0.8 
-4.4 
0.0 
+0.7 

+0.5 
+0.2 
—0.2 
—0.2 
—0.9 

—0.8 
—0.9 
—0.8 


—1.5 
—1.0 
—1.0 
^0.2 
—0.4 


0.0 
+0.1 
+0.2 
+0.8 
+0.6 

—0.8 
+0.6 
+0.6 
+0.6 
+0.6 

+0.8 
+0.4 
+0.4 
+0.7 
+0.8 
—0.4 


+0.1 
0.0 
+0.3 
+0.7 
+0.8 

+0.9 
+0.6 
+0.S 


-0.6 
-0.5 

—0.2 
—0.4 
+0.9 

—0.4 
-0.5 
+0.3 

Ratio 
of 


I 


feet. 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 


I 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.O 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 


0.0 
0.0 

0.0 


0.8C 
0.64 
0.61- 


0.80 

o.cg 

0.S4 


DO 
Si 


0.68 

cm 


0.40 
0.60 
0.60 
0.92 
0.g» 


LO*' 
l.«C 
1.1-6 
1.23 

1.17 


0.17 
1.17 
L17 
1.17 
LIT 

L23 
Lll 
LU 

Lao 

L® 
0.^ 


LOS 
L» 
L(«9 
L2© 
L23 


L36 
L17 
L«7 

U.^ 

0.95 
0.»1 
L27 


LIO 
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InterraL 

Bange  of  tide. 

Tropio  diur- 
nal inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 

Mean. 

Trtypio. 

Mean 

(Ms). 

Spring 
(Sg). 

Neap 
(Np). 

Great 

tropic 

(Gc). 

HWQ. 

LWQ. 

Tropio 
HW 
inter* 

Tropio 
range. 

Predio- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

9 

^ 

HWI. 

LWI. 

HHWI. 

LLWI. 

Tal. 

I 

TTMf. 

n*  M« 

lit  M. 

h.  M. 

ft.  wt. 

feeL 

feet. 

/Mt 

fut. 

feeL 

fe€t. 

A.  fn. 

feet. 

feet. 

feet. 

0 

1 

1153 

5  12 

11  53a 

4586 

2.0 

2.4 

1.5 

2.2 

0.6 

0.1 

0.6 

1.0 

1.0 

12.0 

2 

1139 

5  03 

11  39a 

4  486 

1.6 

2.0 

1.2 

1.8 

0.5 

0.1 

0.5 

0.8 

0.8 

12.0 

3 

1 

9  12 

8  01 

9  12a 

2  40& 

1.5 

1.8 

1.0 

1.7 

0.5 

0.1 

0.6 

0.8 

0.7 

12.0 

4 

12  16 

5  21 

12  16a 

5  022> 

2.0 

2.4 

1.5 

2.2 

0.6 

0.1 

0.6 

1.0 

1.0 

12.0 

5 

9  12 

3  00 

9  12a 

2  42& 

1.7 

2.1 

1.2 

1.9 

0.5 

0.1 

0.5 

0.8 

0.8 

12.0  ! 

6 

8  38 

220 

8  38a 

2  086 

2.1 

2.6 

1.5 

2.3 

0.6 

0.1 

0.6 

1.0 

1.0 

12.0 

7 

805 

1  53 

8  05a 

1  88& 

2.5 

3.1 

1.8 

2.7 

0.6 

0.1 

0.6 

1.2 

1.2 

12.0  . 

8 

7  25 

1  12 

7  25a 

0  585 

3.2 

4.0 

2.3 

3.4 

0.7 

0.1 

0.7 

1.6 

1.6 

11.5 

9 

7  31 

1  20 

7  31a 

1  06& 

3.0 

3.7 

2.2 

8.2 

0.7 

01 

0.7 

1.5 

1.5 

11.5 

10 

7  42 

1  33 

7  42a 

1  176 

2.7 

3.3 

2.0 

2.9 

0.7 

0.1 

0.7 

1.4 

1.3 

11.5 

11 

7  40 

J  57 

7  49a 

1  416 

2.3 

2.8 

1.7 

2.5 

0.6 

0.1 

0.6 

1.2 

1.1 

12.0 

12 

8  59 

3  15 

8  59a 

2  596 

2.3 

2.8 

1.^ 

2.5 

0.6 

0.1 

0.6 

1.2 

1.1 

12.0 

13 

11  34 

4  33 

11  34a 

4  136 

1.6 

2.0 

1.2 

1.7 

0.5 

0. 1 

0.5 

0.8 

0.8 

12.0 

1    14 

11  43 

5  03 

11  43a 

4  456 

1.7 

2.1 

1.2 

1.9 

0.5 

0.1 

0.5 

0.8 

0.8 

12.0 

•    15 

11  38 

4  40 

11  38a 

4  206 

1.6 

2.0 

1.2 

1.8 

0.5 

0.1 

0.5 

0.8 

0.8 

12.0 

16 

1 

11  50 

4  54 

11  50a 

4  866 

1.7 

2.1 

1.2 

1.9 

0.5 

0.1 

O.b 

0.8 

0.8 

12.0 

1 
1 

17 

10  24 

4  09 

10  24a 

3  446 

1.0 

• 

1.2 

0.7 

1.1 

0.4 

0.1 

0.4 

0.5 

0.6 

12.0 

18 

10  24 

4  12 

10  24a 

3  556 

1.5 

1.8 

1.1 

1.6 

0.4 

0.1 

0.4 

0.8 

0.7 

12.0 

19 

8  32 

2  36 

8  32a 

2  196 

1.5 

1.8 

1.1 

1.6 

0.4 

0.1 

0.4 

0.8 

0.7 

12.0 

,    20 

7  51 

1  51 

7  51a 

1  356 

2.3 

2.8 

1.7 

2.5 

0.6 

0.1 

0.6 

1.2 

1.1 

12.0 

21 

1 

7  38 

1  29 

7  38a 

1  156 

3.1 

3.8 

2.3 

3.3 

0.7 

0.1 

0.7 

1.6 

1.5 

12.0 

,    22 

7  86 

0  59 

7  36a 

0  45a 

3.5 

4.3 

2.6 

3.7 

0.8 

0.1 

0.8 

1.8 

1.7 

12.0 

23 

7  37 

1  00 

7  37a 

0  46a 

3.6 

4.5 

2.6 

3.8 

0.8 

0.1 

0.8 

1.8 

1.8 

12.0 

24 

7  38 

0  58 

7  38a 

0  44a 

3.7 

4.6 

2.7 

3.9 

0.8 

0.1 

0.8 

1.8 

1.8 

12.0  1 

25 

7  44 

1  15 

7  44a 

1  03a 

4.3 

6.3 

8.1 

4.5 

0.8 

0.1 

0.8 

2.2 

2.1 

12.0 

26 

7  59 

1  06 

7  59a 

0  53a 

4.1 

5.0 

3.0 

4.3 

0.8 

0.1 

0.8 

2.0 

2.0 

12.0 

27 

8  36 

2  09 

8  36a 

1  51a 

1.7 

2.1 

1.2 

1.9 

0.5 

0.1 

0.5 

0.8 

0.8 

12.0 

28 

7  60 

0  58 

7  50a 

0  45a 

4.1 

5.1 

3.0 

4.3 

0.8 

0.1 

0.8 

2.0 

2.0 

12.0 

29 

7  50 

0  55 

7  50a 

0  42a 

4.1 

5.1 

3.0 

4.3 

0.8 

0.1 

0.8 

2.0 

2.0 

12.0 

30 

7  52 

0  50 

7  52a 

0  37a 

4.1 

5.1 

3.0 

4.3 

0.8 

0.1 

0.8 

2.0 

2.0 

12.0 

31 

8  00 

1  05 

8  00a 

0  52a 

4.1 

5.1 

3.0 

4.3 

0.8 

0.1 

0.8 

2.0 

2.0 

12.0 

32 

7  55 

0  59 

7  55a 

0  47a 

4.3 

5.3 

3.1 

4.5 

0.8 

0.1 

.....••• 

0.8 

2.2 

2.1 

12.0 

3:i 

7  57 

1  00 

7  57rt 

0  4Ta 

3.9 

4.8 

2.8 

4.1 

0.8 

0.1 

0.8 

2.0 

1.9 

12.0 

34 

7  51 

1  08 

7  51a 

0  55a 

3.9 

4.8 

2.8 

4.1 

0.8 

0.1 

0.8 

2.0 

1.9 

12.0 

35 

7  57 

1  18 

7  57a 

1  06a 

4.2 

5.2 

3.1 

4.4 

0.8 

0.1 

0.8 

2.1 

2.1 

12.0 

86 

7  59 

1  08 

7  59a 

0  65a 

3.8 

4.7 

2.8 

4.0 

0.8 

0.1 

0.8 

1.9 

1.9 

12.0 

37 

7  58 

1  27 

7  58a 

1  13a 

3.1 

3.8 

2.3 

3.3 

0.7 

0.1 

0.7 

1.6 

1.5 

12.0 

38 

7  40 

1  05 

7  40a 

0  51a 

3.6 

4.5 

2.6 

3.8 

0.8 

0.1 

0.8 

1.8 

1.8 

1 

12.0 

'   39 

7  48 

1  00 

7  48a 

0  46a 

3.5 

4.4 

2.6 

3.7 

0.8 

0.1 

7  31 

0.8 

1.8 

1.7 

12.0 

40 

7  40 

1  09 

7  40a 

0  56a 

3.8 

4.7 

2.8 

4.0 

0.8 

0.1 

0.8 

1.9 

1.9 

12.0 

41 

7  52 

0  35 

7  52a 

0  23a 

4.2 

5.2 

3.1 

4.4 

0.8 

0.1 

0.8 

2.1 

2.1 

11.5 

42 

7  52 

0  36 

7  52a 

0  24a 

4.3 

5.3 

3.1 

4.5 

0.8 

0.1 

0.8 

2.2 

2.1 

11.5 

43 

7  53 

0  40 

7  54a 

0  29a 

4.4 

5.2 

3.6 

4.6 

0.8 

0.1 

0.8 

2.2 

2.1 

11.5 

44 

8  02 

0  56 

8  02a 

0  44a 

4.1 

4.8 

3.3 

4.3 

0.8 

0.1 

7  46 

0.8 

2.0 

2.0 

11.6 

45 

8  10 

0  51 

8  lla 

0  42a 

4.9 

5.8 

4.0 

6.1 

0.8 

0.1 

0.8 

2.4 

2.4 

12.0 

46 

800 

0  45 

8  Ola 

0  34a 

4.5 

5.3 

3.6 

4.7 

0.8 

0.1    

0.8 

2.2 

2.2 

11.5 

47 

8  04 

1  03 

8  05a 

0  52a 

4.6 

5.4 

3.7 

4.8 

0.8 

0.1    

1 

0.8 

2.3 

2.2 

12.0 

48 

754 

.     0  51 

755a 

0  40a 

4.9 

5.8 

4.0 

5.1 

0.8 

0.1 

0.8 

2.4 

2.4 

12.0 

49 

8  03 

OM 

8  02a 

1066 

4.7 

5.6 

3.7 

4.9 

0.8 

0.1 

0.8 

2.4 

2.3 

12.0 

1    50 

8  12 

0  57 

8  lla 

1  096 

4.4 

5.4 

3.4 

4.7 

0.8 

0.1 

7  25 

0.8 

2.2 

2.1 

1 

12.0 

'    51 

7  32 

1  17 

7  32a 

1036 

3.1 

3.8 

2.3 

3.3 

0.7 

0.1 

0.7 

1.6 

1.5 

11.5 

.   52 

7  83 

1  25 

7  33a 

1  116 

3.0 

3.7 

2.2 

3.2 

0.7 

0.1 

0.7 

1.5 

1.5 

11.0 

" 

8  49 

2  38 

8  45a 

2  586 

2.7 

3.2 

2.1 

3.1 

0.9 

0.2 

0.9 

1.4 

1.4 

11.0 
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TABLE  3.— TIDAL  DIFFERENCES 


U 

B 

0 


1 

2 
8 

4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
20 

27 
28 
29 
80 
81 
32 


33 
84 
35 
36 
87 


38 
39 
40 
41 
42 

43 
44 

45 
46 

47 

48 
40 
50 
51 
52 
53 


54 

55 
56 


57 
58 
59 
60 
61 


Station. 


NORTH   AMERICA    (EAST 
Coast)— CoDtinaed. 

CONNECTICUT. 

Ijong  Igland  Sound,  north  ride. 

Sionington 

N  oank.  Mystic  River  Entrance . . . 

New  London,  Thames  River 

New  London  Naval  Station 

Norwich,  Thames  River 

Millstone  Point 

Say  brook  Breakwater 

Saybrook.  Connecticut  RiTor — 
Lyme  Ferry,  Connecticut  River. . 
Essex,  Connecticut  River 

Chester,  Connecticut  River 

Hiffffanum,  Connecticut  River. . . 
Mioaletown,  Connecticut  River. . 
South  Glastonbury,  Conn.  Ri-ver. 
Wethersfleld,  Connecticut  River. 

Hartford,  Connecticut  River 

Duck  Island 

Falkner  Island  Light 

Monev  Island,  Thimble  Islands. . 
Branrord 

Southwest  Ledge  Light 

New  Haven 

Milford  Roads 

Bridgeport 

Black  Rook  Harbor  Light 

Saugatuck 

Westport 

Wilsons  Point 

Norwalk  Islands  Lt.,  Sheffield  Is 

Darien 

Stamford 

Greenwich 

NEW  TOHK. 

Long  Itland  Sounds  north  ride. 

Great  Captain  Island  Light 

Mamaroneck 

NewRochelle 

City  Island 

TbrogsNeck 

East  Rivor. 

Whitestone  Point 

Clausen  Point 

College  Point 

Flushing,  Flushing  Bay 

Hunts  Point 

North  Brother  Light 

Lawrence  Point 

Polhemus  I>ock 

Pot  Cove,  Astoria 

Hallets  Point  Light,  Hell  Gate. . . 

Hell  Gate  Ferry,  Astoria 

Blaokwells  Island  Light 

East  4l8t  street,  New  York  City. 
East  27th  st.,  Bellevue  Hospital. . 

Brooklyn  Navy -Yard 

Brooklyn  Bridge 

Harlem  River, 

East  110th  street.  New  York  City 

High  Bridge 

Kings  Bridge 

Long  Island  Sounds  ao%ith  ride. 

"WiLLETS  Point 

Hewletts  Point 

Execution  Rocks  Light 

Glen  Cove,  Hempstead  Bay 

Oyster  Bay 


Geographic  position. 


Lati- 
tude. 


North. 

o  / 

41  20 
41  19 
41  21 
41  24 
41  82 

41  18 
41  16 
41  17 
41  18 
41  21  ' 

41  24 
41  80 
41  34 
41  40 
41  43 

41  46 
41  16 
41  13 
41  15 
41  16 

41  14 
41  18 
41  10 
41  10 
41  09 
41  06 

41  09 
41  06 
41  03 
41  03 
41  02 
41  02 


40  50 
40  56 
40  54 
40  51 
40  48 


40  48 
40  48 
40  48 
40  46 
40  48 

40  48 
40  47 
40  47 
40  47 
40  47 

40  46 
40  46 
40  45 
40  44 
40  42 
40  42 


40  47 
40  51 
40  52 


40  48 
40  50 
40  53 
40  51 
40  52 


Longitude. 


Arc. 


Time. 


WeH. 
h. 


Standard  port  for 
referenoe. 


71  54 

71  59 

72  05 
72  06 
72  05 

72  10 
72  21 
72  21 
72  20 
72  23 

72  26 
72  88 
72  30 
72  37 
72  39 

72  40 
72  28 
72  39 
72  45 
72  49 

72  55 

72  55 

73  02 
73  11 
73  18 
78  21 

73  22 
73  24 
73  25 
73  29 
73  33 
73  35 


73  37 
73  44 
78  46 
73  47 
73.47 


73  49 
78  51 
73  51 
73  51 
73  52 

73  54 
73  55 
73  55 
73  56 
78  56 

73  56 
73  56 
73  58 
73  58 

73  50 

74  00 


78  66 
73  56 
73  55 


73  46 
78  45 
73  44 
73  39 
73  31 


4 

4 
4 

4 
4 

4 

4 
4 
4 
4 

4 

4 
4 

4 
4 


m. 

48 
48 
48 
48 
48 

49 
49 
49 
49 
50 

50 
50 
51 
50 
51 


4  51 
4  50 
4  51 
4  51 
4  51 


4 
4 
4 

4 
4 

4 

4 
4 
4 
4 
4 
4 


52 
52 
52 
58 
53 
53 

53 
54 
54 
54 
54 
54 


454 
4  55 
4  55 
4  55 
4  55 


4 
4 

4 
4 

4 

4 
4 
4 

4 
4 

4 
4 
4 
4 
4 
4 


55 

65 
55 
55 
55 

56 
56 
56 
56 
56 

56 
56 
56 
56 
56 
56 


456 
4  56 
4  56 


4  55 
4  55 

4  55 
4  55 
4  54 


t 


Name. 


New  London. 
New  London. 
New  London. 
New  London . 
New  London. 

New  London. 
New  London. 
New  London. 
New  London. 
New  London. 

New  London. 
New  London. 
New  London. 
New  London. 
New  London. 


New  London.. 
Sandy  Hook . . 
Sandy  Hook . . 
Wlllets  Point. 
TTillets  Point. 


Willets 
WiUets 
Willets 
Willets 
Willets 
Willets 

WilleU 
WiUeu 
Willets 
Willets 
WiUets 
WiUets 


Point. 
Point. 
Point. 
Point. 
Point. 
Point. 

Point. 
Point. 
Point. 
Point. 
Point. 
Point. 


Page. 


Willets  Pol  jt 
Willets  Point 
Willets  Point 
Willets  Point 
WiUets  Point 

WiUets  Point 
WUleta  Point 
WiUets  Point 
Willets  Point 
WiUets  Point 

Willets  Point 
Wiliets  Point 
Willets  Point 
WiUets  Point 
New  York . . . 

New  York  . . . 
New  York ... 
New  York . . . 
New  York . . . 
New  York . . . 
New  York... 

New  York... 
New  York... 
New  York... 

WiUets  Point 
WiUets  Point 
Willets  Point 
Willets  Point 
Willets  Point 


60 
69 
69 
60 


69 
69 
69 


69 
60 
69 
69 

69 
81 
81 
73 
73 

73 
73 
73 
78 
78 
78 

78 

78 
73 
73 
78 
78 


78 
78 
78 
73 
78 


73 
78 
73 
75 
73 

78 
73 
73 
73 
77 

77 
77 

77 
77 
77 
77 


77 
77 
77 


73 
78 
73 
78 
73 


Tidal  differences. 


Time. 


HW. 


LW. 


Time  meridian, 
750  w. 


Height. 


HW. 


LW. 


Mean  Low 
WaUr. 


h.  M. 

—0  17 
-0  08 
0  00 
+0  06 
+0  41 

+0  06 
+1  04 
-1-1  14 
+1  30 
+1  48 

+2  16 
+3  14 
+8  55 
+4  49 

-f  5  23 

+5  52 
4-3  10 
+8  19 
-0  18 

-moo 

—0  12 


-0 

— 0 

0 

— 0 


02 
04 
00 
01 


—0  03 


+0 
— 0 
-4) 
— 0 
— 0 
— 0 


10 
03 
05 
04 
08 
02 


— 0  04 
—0  01 
-f  0  06 
000 
+0  02 


+0  05 
+0  10 
+0  14 
+0  33 
+0  20 

+0  14 
+0  09 
+0  06 
+0  02 
+2  49 

+1  66 

+1  50 
+1  37 
+1  23 
+0  40 
+0  20 


+2  06 
+2  21 
+0  56 


000 
—0  01 
—0  02 
—0  01 
—0  01 


A.m. 
— 0  29 
—0  14 

0  00 
+0  09 
+0  45 


feet. 

+0.3 
0.0 
0.0 

+0.1 

+0.7 


+0  02 

1 
+0.3 

+0  40 

+1.2 

+0  55 

+  1.2 

+122 

+0.9 

+1  49 

+0.5 

+2  28 

0.0 

+8  59 

-0.6 

+4  46 

— ao 

+5  59 

—1.3 

+6  44^ 

-1.6 

+7  21 

-L6 

+8  02 

-0.1 

+8  09 

+0.8 

-^87 

— L7 

—0  81 

—1.7 

-4)85 

— L6 

—0  22 

—1.3 

—0  22 

-0.7 

—Oil 

—0.1 

— 0  11     —0.2 
—0  12  '  — 0. 8 


— 0 
— 0 
— 0 


01 
09 
18 


—0  17 


— 0 
-0 


16 
15 


—0  17 
—0  13 
—0  08 
—0  01 
+0  01 


+0  11 
+0  14 
+0  17 
+0  57 
+0  16 

+0  18 
+0  11 
+0  00 
+0  07 
+2  32 

+1  36 
+1  83 
+  1  24 
+1  16 
+0  43 
+0  22 


+1  36 
+2  04 
+0  59 


0  00 
—0  02 
—0  04 
—0  01 
—0  18 


—0.2 
—0.1 

—4).  2 
—0.2  , 
+0.1 


0.0 
+0.2 
+0.3 
+0.1 

0.0 


—0.3 
—0.2 
—0.2 
—0.8 
-0.4 

—0.5 
-0.8 
—1.1 
-1.4 
+0.9 

+0.7 
+0.0 
+0.5 
+0.8 
0.0 
0.0 


feet. 
0.0 
0.0 
0.0 
0.0 
0.0 

■  0.0 
0.0 
0.0 
0.0 
0.0 

0-0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 


+L1 
+L6 
—0.1 


0.0 
—0.1 
—0.1 
—0.1 

1.0 


I 


I 


Ratio 

of 
ranges. 


0. 
0. 
0. 
0. 


0.0 

0.0 


0.0 
0.0 
0.0 


0.O 
0.0 
0.0 
0.0 
0.0 


1.10 
1.04 
LC-O 
L04 
1.27 

1.10 
L4T 
1.47 
1.35 
1.18 

1.02  I 

0.78 

0.61 

0.45 

0.37 

0.33 
O.K| 

lit! 

0.T7 
0.T7 

0.781 

o.«l 

0.90 
0.99 
0.99 
0.9S- 

0.97 

0.»l 

0.M' 

0.97 

0.97 

LQl 


LOO 
1.09 
L04 
1.01 
LOO 


0.0 

0.06 

0.0 

0.97 

0.0 

a97 

.      0.0 

0,89 

0.0 

aM 

0.0 

o.» 

0.0 

0.89 

0.0 

0.85 

0.0 

o.ei 

0.0 

1.2D 

Lie 

LSO 
LU 
Lfl7 
LOO 
LOO 


L25 
l.» 
0.96 


LOT 
0.K 
0l9( 
Ol9( 


AND  TIDAL  CONSTANTS. 


845 


Interval. 


a 


Mean. 


Tropic. 


1 
2 
3 
4 
5 

6 

7 

8 

0 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 

27 
28 
29 
30 
31 
32 


33 
34 
35 
36 
37 


38 
39 
40 
41 
42 

43 
44 
45 
46 
47 

48 
49 
50 
51 
52 
53 


54 

55 
56 


57 
58 
59 
60 
61 


HWI. 

LWI. 

HHWL 

A.  m. 
9  09 
9  18 
9  26 

A.  m. 
3  03 
3  18 
3  32 

A.   ffl. 

9  06a 
9  13a 
9  21a 

LLWI. 


9  32 
10  07 

9  31 
10  29 
10  39 

10  55 

11  12 

11  40 
0  13 

0  53 

1  48 

2  21 

2  50 
10  46 
10  54 

10  58 

11  02 

10  58 

11  U8 
11  U6 
11  09 
11  08 
11  06 

11  19 
11  05 
11  03 
11  04 
11  05 
11  06 


11  04 
11  06 
11  13 
11  07 
11  09 


11  12 
11  17 
11  21 
11  40  ; 
11  27  I 

11  20 
11  17 
11  14 
11  10 
10  53 

10  00 
9  54 
9  41 
9  27 
8  44 
8  24 


10  10 

10  25 

9  00 


11  07 
1106 
11  05 
11  06 
1107 


3  41 

4  17 

8  33 
4  11 
4  26 

4  53 

5  19 

5  58 

7  29 

8  15 
929 

10  13 

10  50 
4  81 
4  37 
4  40 
4  46 


4 
4 
4 

6 
5 
5 

5 

5 

4 
4 

4 
4 


41 
54 
54 
04 
04 
03 

14 
05 
56 
57 
58 
50 


4  67 

5  00 

6  10 
6  12 
6  14 


5 
5 
5 
6 
6 

5 
6 
6 
6 

4 


24 
27 
30 
10 
29 

25 
23 
21 
19 
88 


8  41 
8  39 
3  30 
3  22 
2  49 
2  28 


8  42 
4  10 

8  05 


5  13 
5  11 
5  09 
5  12 
5  06 


0  27a 
10  03a 

9  27a 
10  25a 
10  35a 

10  51a  I 

11  08a 

11  35a 
0  08d 

0  47& 

1  415 

2  14b 

2  42b 
10  42a 
10  51a 
10  55a 
10  50a 

10  54a 

11  05a 
11  03a 
11  06a 
11  05a 
11  03a 

11  16a 
11  00a 
10  58a 

10  dOa 

11  00a 
11  Ola 


10  &0a 

11  Ola 
11  09a 
11  02a 
11  04a 


11  07a 
11  12a 
11  16a  I 
11  35a 
11  22a 

11  17a 
11  14a 
11  11a 
11  07a 
10  61a 

9  58a 
9  52a 
9  39a 
9  25a 
8  42a 
8  22a 


10  08a 

10  23a 

8  58a 


11  02a 
11  Ola 
11  00a 
11  Ola 
11  02a 


A.  tn. 
8  236 
3  406 

3  646 

4  016 
4  876 

3  536 

4  306 

4  456 

5  116 

5  406 

6  206 

7  556 

8  446 
10  036 

10  476 

11  286 
4  396 
4  456 
4  476 
4  536 

4  406 

5  026 
5  016 

5  116 

6  116 
5  106 

5  216 
5  136 

5  146 

6  056 
5  056 
5  076 


5  056 

6  086 
5  196 
5  206 
5  226 


826 
356 
386 
6  186 
6  876 


5 
6 
6 


5 
6 
5 
5 
4 


326 

806 
286 
276 
516 


Bange  of  tide. 


I  Tropic  dinr- 
nal  inequality. 


Mean 
(Mn). 


3  546 
3  526 
3  426 
3  356 
3  03/> 
2  426 


3  646 

4  226 
3  196 


5  216 
5  196 
5  176 
5  206 
5  146 


feet 
2.7 
2.5 
2.4 
2.5 
3.1 

2.7 
3.6 
3.6 
3.8 
2.9 

2.5 
1.9 
1.5 
1.1 
0.9 


5.7 
6.0 
6.6 
7.2 
7.1 
7.0 

7.1 
7.2 
7.0 
7.1 
7.1 
7.4 


7.8 
7.5 
7.6 
7.4 
7.8 


7.0 
7.1 
7.1 
6.6 
6.9 

6.8 
6.5 
6.2 
5.9 
5.3 

5.1 
5.3 
4.9 
4.7 
4.4 
4.4 


Spring 
(8g). 


'  5.6 
6.0 
4.8 

7.3 
7.2  , 

feet. 
3.2 
8.0 
2.9 
2.0 
3.7 

8.2 
4.3 
4.8 
4.0 
8.6 

3.0 
2.3 
1.8 
1.3 
1.0 


TLT-.-     Great 
^?*P    tropic 


(Np). 


(Gc). 


0.8 

1.0 

4.5 

6.3 

5.4 

6.3 

5.6 

6.6 

5.6 

6.6 

8.7 
7.0 
7.7 
8.4 
8.3 
8.2 

8.3 
8.4 
8.2 
8.3 
8.3 
8.7 


8.5 
8.8 
8.0 
8.7  ! 
8.6 


8.2 
8.8 
8.3 
7.6 
8.1 


feet. 
2.1 
2.0 
1.9 
2.0 
2.4  ! 

2.1 
2.8 
2.8 
2.6 
2.8 

2.0 
1.5 
1.2 
0.9 
0.7 

0.6 
8.7 
4.4 

4.6 
4.6 

4.7 
4.9 
6.4 
5.9 
5.8 
5.7 

6.8 
6.9 
6.7 
6.8 
6.8 
6.1 


6.2  I 


7.2 
7.2 
7.3 


6.4 
6.9 
5.7 
5.3 
5.3 


6.7 
7.2 
5.2 


8.7 
8.4 
8.4 
8.4 
8.5 


6.0 
6.2 
6.2 
6.1 
6.0 


5.7 
5.8 
6.8 
5.3 
5.7 


4.0 
4.1 
3.8 
3.7 
3.4 
3.4 


4.3 
4.7 
3.4 


5.8 
5.9 
5.9 
5.9 
6.0 


feet. 
3.1 
2.9 
2.8 
2.8 
8.5 

8.1 
4.1 
4.1 
8.7 
8.3 

2.9 
2.3 
1.8 
1.4 
1.1 

1.0 
5.2 
6.1 
6.3 
6.3 

6.4 

6.7 
7.3 
8.0 
7.9 
7.8 

7.9 
8.0 
7.8 
7.0 
7.9 
8.3 


8.2 
8.4 
8.5 
8.3 
8.2 


7.8 
7.9 
7.9 
7.2 
7.6 


5.5 
5.7 
5.3 
5.1 
4.7 
4.7 


5.9 
6.4 
4.6 


8.4 
8.2 
8.2 
8.2 
8.4 


HWQ. 


feet. 
0.9 
0.9 
0.9 
0.8 
1.0 

0.9 
1.1 
1.1 
1.0 
0.9 

0.9 
0.8 
0.7 
0.6 
0.5 

0.5 
0.8 
0.8 
0.9 
0.9 


8.0 

5.6 

7.5 

7.6 

5.3 

7.2 

7.3 

5.1 

6.9 

6.9 

4.8 

6.6 

6.4 

4.1 

5.7 

LWQ. 


0.9 

0.9 

0.9 

1.0 

1.0 

1.0 

1,0 

1.0 

1.0 

1.0 

1.0 

1.0 

i 

1 

feet. 
0.2 
0.2 
0.2 
0.8 
0.2 

0.2 
0.3 
0.8 
0.2 
0.2 

0.2 
0.2 
0.2 
0.1 
0.1 

0.1 
0.3 
0.3 
0.3 
0.3 

0.8 
0.3 
0.3 
0.8 
0.3 
0.3 

0.3 
0.3 
0.3 
0.8 
0.8 
0.4 


1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
0.0 
0.9 

0.9 
0.9 
0.9 
0.9 
1.0 

1.0 
1.0 
1.0 
1.0 
0.9 
0.9 


1.1 
1.1 

.    0.9 

1.0 
1.0 

Binmal  wave. 


Mean  sea  level , 
above  plane  of— 


Tronic 
HW 

inter- 
val. 


I 


I 


1.0 
1.0 

1.0 


0.4 
0.4 
0.4 
0.4 
0.4 


0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 


0.2 
0.2 
0.2 


0.6 
0.5 
0.5 
0.5 
0.6 


Tropic 
range. 


Predic- 
tions. 


A.  m. ! 


8  29 
8  27 


9  06 


feet, 
0.9 
0.9 
0.9 
0.8 
1.0 

0.0 
1.1 
1.1 
1.0 
1.0 

m 

0.9 
0.8 
0.7 
0.6 
0.5 

0.5 
0.8 
0.9 
0.9 
0.9 


1.1 
1.1 
1.1 
1.0 
1.0 

1.0 
l.U 
1.0 
1.0 
1.1 

1.1 
1.1 
1.0 
1.0 
1.0 
1.0 


1.1 
1.2 
1.0 


1.1 
1.1 
1.1 
1.1 

1.1  I 


feet. 
1.4 
1.2 
1.2 
1.2 
1.6 

1.4 
1.8 
1.8 
1.6 
1.4 

1.2 
1.0 
0.8 
0.6 
0.4 

0.4 
2.2 
2.7 
2.8 
2.8 


Tropic 
LLW. 


Varia- 
tion of 
the  com- 
pass. 


1.0 

2.8 

1.0 

3.0 

1.0 

3.3 

3.6 

8.6 

3.5 

8.6 

3.6 

8.6 

3.6 

8.6 

8.7 

3.6 

8.8 

3.8 

8.7 

8.6 

3.6 
3.6 
3.6 
3.2 
3.4 

3.4 
3.2 
3.1 
3.0 
2.6 

2.6 
2.6 
2.4 
2.4 
2.2 
2.2 


2.8 
8.0 
2.2 


3.6 
3.6 
3.6 
3.6  , 

3.6  I 


I 


feet. 
1.4 
1.3 
1.8 
1.8 
1.6 

1.4 
1.8 
1.8 
1.7 
1.6 

1.3 
1.0 
0.8 
0.6 
0.6 

0.4 
2.4 
2.9 
3.0 
8.0 

8.0 
.3.2 
8.6 
8.8 
3.8 
8.7 

3.8 
3.8 
3.7 
8.8 
3.8 
8.0 


8.8 
4.0 
4.0 
8.0 
8.8 


8.7 
3.8 
3.8 
3.4 
3.6 

3.6 
3.4 
3.8 
2.2 
2.7 

2.6 
2.7 
2.6 
2.4 
2.3 
2.3 


2.8 
8.1 
2.2 


4.1 
4.1 
4.1 
4.1 
4.1 


We$t. 

o 

11.0 
11.0 
11.0 
11.0 
11.0 

11.0 
10.5 
10.5 
10.5  > 
10.5 

10.5 
10.5 
10.0 
10.6 
10.5 

10.5 
10  5 
10.0 
10.0 
10.0 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 

10.0 
0.5 
0.5 
9.5 
9.5 
9.6 


0.5 
0.5 
9.0 
9.0 
9.0 


9.0 
9.0 
9.0 
9.0 
9.0 

9.0 
0.0 
9.0 
0.0 
9.0 

9.0 
9.0 
9.0 
9.0 
9.0 
9.0 


9.0 
0.0 
0.0 


9.0 
9.0 
9.0 
9.0 
9.0 
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TABLE  3.— TIDAL  DIFFERENCES 


1 

2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 


31 
32 
33 
34 
35 

36 
87 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 


51 
52 
53 
54 
55 

56 
57 
58 
50 


Station. 


G«ognirphio  poaltion. 


Lati- 
tude. 


NORTH  AMERICA  (East 
Coast)— Continned . 

mw  TOBK — continued. 

Long  Itland  Sound,  south  side- 
Continued. 

Cold  Spring  Harbor,  Oyster  Bay. 

Huntington  Harbor 

Korthport  Harbor 

XiHseoiiogue  River 

Stony  Brook 


Stratford  Shoal  Light  .. 
Port  Jefferson  Entrance 

Port  Jefferson 

Setauket 

Conscience  Bay 


North. 

o     I 

40  52 
40  54 
40  54 

40  54 

40  55 

41  04 
40  58 
40  57 
40  56 
40  57 


HerodPoint 40  57 

Jacob  Point 40  59 

41  02 
41  05 
41  08 


Duck  Pond  Point .,. 
Horton  Point  Light 
Truman  Beach 


Oyster  Pond  Point 

LitUe  Gull  Island  Light 

West  Harbor,  Fishers  Island. 

Gardiners  Island  Light 

Orient  Harbor 


Qreenport 

Southold  Landin  g . . 
Cutchogue  Harbor 

Jamesport 

Sag  Harbor 


Cedar  Island  Light 

Acabonack  Harbor ... 

Napeague  Harbor 

Fort  Pond  Bay 

Montauk  Point  Light. 


Long  Island,  south  side. 

Amagansett  Life-Saving  Station. . 

Sagaponack 

South  Hampton  Life-Saving  Sta.. 
Shinnecock  Life-Saving  Station . . . 
Quogue  Life-Saving  Station 

Moriches  Life-Saving  Station 

Bellport  Life-Saving  Station 

Bellport,  Great  South  Bay 

Patcnogue,  Great  South  Bay 

Lone  Hill  Life-Saving  Station. . . . 

Fire  Island  Inlet,  Great  South  Bay 

Babylon,  Great  South  Bay 

Gilgo  Inlet,  Great  South  Bay 

New  Inlet^  Hempstead  Bay 

£.  Rockaway  Inlet,  Hempstead  B. 

Rockaway  Inlet,  Jamaica  Bay. . . . 
Holland  Landing,  Jamaica  Bay.:. 

Norton  Point,  Jamaica  Bay 

Canarsie,  Jamaica  Bay 

Coney  Island 

Staten  Island. 

Elm  Tree  Beacon 

Great  Kills 

Princess  Bay  Light 

Great  Beds  Light 

Tottenville,  Arthur  Kill 

Rossville,  Arthur  KiU 

Port  Richmond,  Kill  Van  Knll. . . . 

New  Brighton,  Kill  Van  Kull 

Fort  Tompkinm  Lt.,  The  Narrows. 


40  58 
40  55 
40  52 
40  51 
40  48 

40  46 
40  43 
40  45 
40  45 

40  40 

40  38 
40  41 
40  37 
40  85 
40  81 

40  35 
40  35 
40  38 
40  38 
40  34 


40  34 
40  32 
40  30 
40  29 
40  31 

40  33 
40  38 
40  39 
40  36 


41  10 
41  12 
41  16 
41  09 
41  08 

41  06 
41  04 
41  00 

40  56 

41  00 

41  02 
41  01 
41  00 
41  03 
41  04 


Longitude. 


Arc.  ,  Time. 


Wsst, 


73  28 
73  21 
73  21 
73  13 
73  00 


I  -, 


I   7 


73  06 
73  05 
73  04 
73  06 
73  07 

72  50 
72  39 
72  ni 
72  27 


v2 


19 


72 


14 
72  06 
72  00 
72  09 
72  18 

72  21 
72  25 
72  27 
72  34 

17 


72 


<    T' 


72  16 
72  08 
72  03 
71  58 
71  51 


72  07 
72  16 
72  23 
72  28 
72  36 

72  43 
72  56 

72  56 

73  01 
73  04 

73  14 
73  19 
73  25 
73  33 
73  82 

73  53 
73  49 
73  45 
73  53 
73  59 


74  06 

74  08 


74 
74 


13 
15 


74  15 

74  13 
74  09 
74  06 
74  03 


4 

4 
4 

4 

4 

4 

4 

4 
4 
4 

4 
4 

4 
4 
4 

4 

4 

4 
4 
4 

4 
4 
4 
4 

4 

4 
4 
4 

4 
4 


m. 
54 
53 
53 
53 
53 

52 
52 
52 
52 
52 

51 
51 
50 
50 
49 

49 
48 
48 
49 
49 

49 
50 
50 
50 
40 

49 
49 
48 

48 
47 


4 
4 

4 
4 

4 

4 
4 
4 
4 
4 

4 
4 
4 

4 
4 


48 
49 
50 
50 
50 

51 
52 
52 
52 
52 

53 
53 
54 
54 
54 


4  56 
4  55 
4  55 
4  56 
4  56 


4  56 
4  57 
4  57 
4  57 
4  57 


Standard  port  for 
reference. 


Kame. 


WiUeU 
WiUets 
Willets 
WiUeU 
Willets 


Point. 
Point. 
Point. 
Point. 
Point. 


I 


Willets  Point. 
Willets  Point. 
Willets  Point. 
Willets  Point. 
Willets  Point. 


New  London. 
New  London. 
New  London . 
New  London. 
New  London. 


New  London. 
New  London . 
New  London. 
New  London. 
New  London. 

New  London. 
New  London. 
New  London. 
New  London. 
New  London. 

New  London. 
New  London. 
Now  London. 
New  London. 
New  London. 


New  London. 
New  London. 
New  London. 
New  London. 
New  London . 

New  London. 
New  London. 
NewLundon. 
New  Loudon. 
New  London. 


I  "^ 


New  London. 
New  London. 
Sandy  Hook  . 
Sandy  Hook . 
Sandy  Hook  . 

Sandy  Hook . 
Sandy  Hook . 
Sandy  Hook  . 
Sandy  Hook  . 
Sandy  Hook  . 


Page. 


73 
73 
73 
73 
73 


Tidal  diflbrenoes. 


60 
00 
69 
60 
69 

69 
69 
09 
69 
69 

69 
69 
69 
69 
60 

60 
69 
69 
60 
69 


69 
69 
69 
69 


69 
69 
69 
69 
60 


81 
81 
81 

81 
81 
81 
81 
81 


Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 


4  57  Sandy  Hook 
4  57  '  New  York. . 
4  56  I  New  York. . 
4  56     New  York.. 


81 
KI 
HI 
SI 

«1 

81 
77 
77 

77 


Time. 


HW. 


LW. 


Time  meridiant 

75°  W. 


h.  m. 
0  00 
—0  03 
—0  02 
—0  05 
-f  0  16 


73 

-0  09 

73 

—0  08 

73 

-0  22 

73 

-^0  51 

73 

-i-1  01 

-J-1  32 
-f-1  28 
-ul  23 
-1  20 
-f  1  05 

+0  29 
0  00 
-^0  U5 
-f  0  15 
-rO  45 

+0  53 
-1-1  48 

+2  01 

-f2 
+  1 


4'. 
13 


-f0  42 
0  00 
—0  21 
—0  46 
—1  07 


—1  16 
—1  25 
—1  30 
—1  36 
—1  42 

—1  47 
—1  52 

4-1  33 
-r-l  16 
—1  57 

—2  02 
+0  29 
—0  07 
—0  02 
-{-0  04 

-f  0  12 
-f  0  47 
+0  44 

-f  1  04 
+  0  05 


+0  08 
-f0  07 
-1-0  10 
-rO  12 
40  26 

4-0  54 
4-0  08 
—0  08 
—0  28 


A.  tn. 
—0  07 
—0  16 
-0  15 
—0  20 
+0  05 

— 0  23 
—0  22 
4-0  26 
4-1  04 
4-1  40 

4-1  16 
+  1  12 

4-1  07 
+  1  03 
4-0  46 

4-0  10 
—0  28 
—0  05 
^0  04 
4-0  22 

4-0  34 
4-1  30 
-fl46 
4-2  40 
4-1  05 


+0 
— 0 


29 

10 


—0  37 
—1  02 
—1  30 


—2  07 
—1  43 
—1  47 
—1  52 
—1  56 

—1  59 
—2  03 
4-1  22 
4-1  05 
—2  06 

—2  07 
+0  23 
-^05 
0  00 
4-0  04 

4-0  14 
4-0  53 
4-1  34 
4-1  12 
4-0  07 


+0  12 
4-0  10 
+0  16 
4-0  22 

-1-0  37 

4-1  15 
4-0  10 
— 0  16 
—0  28 


Ratio  ■ 
Height.      .      of 
rangf^ 


Mean  Low 
Water. 


feet. 
4-0.3 
4-0.3 
0.0 
—0.6 
—1.2 

—0.7 
—LI 
—0.7 
—0.8 
—2.3 

4-2.6 
4-2.2 

4-1.8 
4-1.4 
4-1.0 

-HO.l 
4-0.1 
^0.3 
—0.2 
4-0.1 

4-0.1 
-rO.  1 
—0.1 
0.0 
4-0.1 

-fO.6 
4-0.3 
4-0.1 
—0.2 
—0.5 


—0.4 
—0.3 
—0.1 
-rO.l 
-^0.3 

-fO.5 
+0.7 
—1.3 
—1.4 
4-0.9 

—0.6 
—1.2 
— LO 
—0.8 
—0.5 

—0.6 
—0.5 
—0.8 
—0.4 
4-0,1 


4-0.1 
4-0.5 
4-0.7 
4-0.8 
4L0 

4-0.7 
+0.4 
+0.7 
+0.1 


feet. 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
Q.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.U 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 


0. 
0. 


0.0 
0.0 


1.04 
1.U4 

i.m 

0.92 
0.84 

0.90 
0.85 
0.90 
0.1*9 
U.69 

2.04 

l.)!« 

1.71 
1.55 
L39 

L02 
l.« 
0.«6 
0.9U 

1.V2 

1.02 
1.02 
0.94 
0.9i^ 
1-0-J 

1.22 
l.le 
i.ri 

0.M 
0.7S 


0.82 
0.t<6 
0.&4 

l.o:J 
1.10 

l.le 
L27 
0.45 
0.41 
1.35 

0.73 
a  49 
0.78 
0-82 

0.8& 

0.87 
0.89 
0.^ 
0.91 
1.02 


Lce 

1,11 
1.15 
LIT 
1.21 

1.15 
1.09 
1.1=2 


1.19 


J 


AND  TIDAL  CONSTANTS. 
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a 

?5 


Interval. 


1 
2 
3 

4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 


31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 


51 
52 
53 
54 
55 

56 
57 
58 
59 


Sange  of  tide. 


Mean. 


HWI. 


h.M. 

11  08 
11  06 
11  07 
11  04 
11  25 

11  01 
11  02 

11  41 

12  10 
12  20 

10  55 
10  51 
10  47 
10  44 
10  30 

9  54 
9  26 
9  81 
9  40 
10  10 

10  18 

11  12 

11  25 

12  11 
10  38 

10  07 
9  25 
9  05 
8  40 
8  20 


8  10 
8  00 
754 

7  48 
7  42 

7  36 

7  30 

10  55 

10  38 

7  25 

7  19 
0  50 
7  2,) 
7  30 
7  36 


7  42 

8  18 
8  15 
8  34 
7  35 


38 
36 
80 
41 
55 


8  23 
8  11 
7  56 
741 


LWI. 


h,  tn. 


5 
4 

5 
4 

5 


07 
59 
00 
55 
20 


4  53 

4  54 

5  46 
624 
7  00 


4 

4 
4 
4 

4 

3 
3 
3 
3 
3 

4 

5 
5 
6 

4 


45 
41 
37 
33 

17 

41 
04 
27 
35 
53 

05 
00 
16 
10 
36 


4  00 
8  21 
2  55 
30 
03 


2 
2 


1 
1 
1 
1 
1 


25 
48 
43 
38 
34 


1  30 
1  25 
4  50 
4  33 
1  22 


1 
3 
1 
1 
1 

1 

2 

2 
o 


20 
50 
20 
25 
29 

37 

17 
58 
35 


Tropic. 


HHWI. 


1  30 

1  35 
1  32 
1  38 
1  44 
1  59 

2  37 
2  15 
1  50 
1  88 

A.  tfl. 

11  05a 
11  03a 
11  02a 

10  59a 

11  22a 


10  57a 

10  59a 

11  38a 

12  07a 
12  16a 

10  52a 
10  48a 
10  43a 
10  40a 
10  26a 

9  49a 
9  21a 
9  26a 
9  85a 

10  05a 

10  13a 

11  07a 

11  20a 

12  06a 
10  33a 

10  03a 
9  21a 
9  00a 
8  35a 
8  15a 


8  05a 
7  55a 
7  49a 
7  43a 
7  38a 

7  32a 

7  26a 

10  48a 

10  30a 

7  21a 

7  13a 

9  44a 

7 
7 
7 


22a 
27a 
34a  j 


7  40a 

8  16a 
8  12a 
8  32a 
7  33a 


I 


7 
7 
7 
7 

7 


36a 
34a 
37a 
39a 
53a 


8  21a 
8  00a 
7  54a 
7  39a 


LLWI. 


h,in. 
5  135 
5  055 
5  076 
5  025 
5  275 

5  005 
5  115 

5  535 

6  315 

7  085 

5  005 
4  575 


555 
515 
355 

035 
265 
505 
8  575 
4  155 


4 
5 
5 


275 
225 
405 


6  335 
5  005 

4  205 
3  415 
3  175 
2  525 
2  295 


1 
2 
2 
2 
1 

1 
1 
5 
5 
1 


495 
115 
045 
005 
545 

515 
455 
245 
105 
405 


1  475 
4  205 
1  345 
1  385 
1  415 

1  495 

2  295 

3  115 
2  475 
1  425 


1 
1 
1 
1 
2 


475 
435 
505 
555 
105 


2  505 
2  285 
2  035 
1  515 


Mean 
(Mn). 


feet. 
7.6 
7.6 
7.3 
6.7 
6.1 

6.6 
6.2 
6.6 
6.5 
5.0 

5.0 
4.6 
4.2 
3.8 
3.4 

2.5 
2.5 
2.1 
2.2 
2.5 

2.5 
2.5 
2.8 
2.4 
2.6 

3.0 
2.7 
2.5 
2.2 
1.9 


2.0 
2.1 
2.3 
2.5 
2.7 

2.9 
3.1 
1.1 
1.0 
3.3 

1.8 
1.2 
3.6 
3.8 
4.1 

4.0 
4.1 
3.8 
4.2 
4.7 


4.7 
5.1 
5.3 
5.4 
5.6 

5.3 
4.8 
5.1 
4.5 


Sprinc 

(Sg). 


feet. 
8.9 
8.9 
8.5 
7.8 
7.1 

7.7 
7.8 
7.7 
7.6 
5.8 

6.0 
5.5 
5.0 
4.6 
4.1 

8.0 
3.0 
2,5 
2.6 
8.0 

3.0 
8.0 
2.8 
2.9 
3.0 

3.6 
8.2 
8.0 
2.6 
2.3 


2.4 
2.5 
2.8 
3.0 
3.2 

3.5 
3.7 
1.3 
1.2 

4.0 

2.2 
1.4 
4.4 
4.6 

5.0 

4.8 
5.0 
4.6 
5.1 
5.7 


5.7 
6.2 
6.4 
6.5 
6.8 

6.4 
5.8 
6.2 
5.4 


Neap 

<Np). 


feet. 
6.2 
6.2 
6.0 
5.5 
5.0 

5.4 
5.1 
5.4 
5.3 
4.1 

4.0 
3.6 
3.3 
3.0 
2.7 

2.0 
2.0 
1.7 
1.7 
2.0 

2.0 
2.0 
1.8 
2.0 
2.0 

2.4 
2.1 
2.0 

1.7 
1.5 


1.6 
1.7 
1  8 


2. 
o 


2.3 
2.4 
0.9 
0.8 
2.6 

1.4 
0.9 
2.8 
3.0 
3.2 

3.1 
3.2 
3.0 
8.3 
3.7 


Great 

tropic. 

(Go). 


3.5 


feet. 
8.5 
8.5 
8.2 
7.4 
6.8 

7.3 
6.9 
7.3 
7.2 
5.7 

5.6 
5.1 
4.7 
4.3 
3.8 

2.9 
2.0 
2.5 
2.6 
2.9 

2.9 
2.9 
2.7 
2.8 
2.9 

3.4 
3.1 
2.9 
2.6 
2.3 


Tropic  dinr* 
nal  inequality 


2.4 
2.5 
2.7 
2.9 
3.1 

3.3 
3.5 
1.4 
1.3 
3.7 

2.1 
1.5 
4.0 
4.2 
4.5 

4.4 
4.5 
4.2 
4.6 
5.1 


HWQ. 


feet. 
1.0 
1.0 
1.0 
0.9 
0.9 

0.9 
0.9 
0.9 
0.9 
0.8 

1.2 
1.2 
1.1 
1.1 
1.0 

0.9 
0.9 
0.8 
0.8 
0.9 

0.9 
0.9 
0.8 
0.9 
0.9 

1.0 
0.9 
0.9 
0.8 
0.8 


3.7 

5.1 

4.0 

5.5 

4.1 

5.7 

4.2 

5.8 

4.4 

6.0 

4.1 

5.7 

3.7 

5.2 

4.0 

5.5 

0.8 
0.8 
0.8 
0.9 
0.9 

0.9 
1.0 
0.6 
0.6 
1.0 

0.7 
0.6 
0.9 
0.9 
0.9 

0.9 
0.9 
0.9 
0.9 
1.0 


4.9 


1.0 
1.0 
1.0 
1.0 
1.1 

1.0 
1.0 
1.0 

1.0 


LWQ. 


feet, 
0.4 
0.4 
0.4 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 


0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.1 
0.1 
0.2 

0.2 
0.1 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 


0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 


Tki.,..^.!  «»^<v   I  Mean  sea  level 
Diumalwave.  above  plane  of- 


Tropio 
HW 

inter- 
val. 


h.  fit. 


Tropic 
range. 


feet. 
1.1 
1.1 
1.1 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
0.9 

1.3 
1.2 
1.2 
1.1 
1.0 

0.9 
0.9 
0.8 
0.8 
0.9 

0.9 
0.9 
0.9 
0.9 
0.9 

1.0 
0.9 
0.9 
0.8 
0.8 


0.8 
0.8 
0.8 
0.9 
0.9 

1.0 
1.0 
0.6 
0.6 
1.0 

0.8 
0.6 
0.9 
0.9 
0.9 

0.9 
0.9 
0.9 
0.9 
1.0 


1.0 
1.0 
1.1 
1.1 
1.1 

1.1 
1.0 
1.1 

1.0 


Predic- 
tions. 


I 


feet. 
3.8 
3.8 
3.6 
3.4 
3.0 

3.3 
3.1 
3.3 
3.2 
2.5 

2.5 
2.3 
2.1 
1.9 

1.7 

1.2 
1.2 
1.1 
1.1 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.5 
1.4 
1.2 
1.1 
1.0 


1.0 
1.0 
1.2 
1.2 
1.4 

1.4 
1.6 
0.6 
0.5 
1.6 

0.9 
0.6 
1.8 
1,9 
2.0 

2.0 
2.0 
1.9 
2.1 
2.4 


2.4 
2.6 
2.6 
2.7 
2.8 

2.6 
2.4 
2.6 
2.2 


Tropic 
LLW. 


1.0 
1.1 
1.2 
1.3 
1.4 

1.5 
1.6 
0.6 
0.5 
1.7 

0.9 
0.6 
1.8 
1.9 
2.1 

2.0 
2.1 
1.9 
2.1 
2.4 


2.4 
2.6 
2.7 
2.7 
2.8 

2.7 
2.5 
2.6 
2.3 


Varia- 
tion  of 
the  com- 
pass. 


feat. 
4.0 
4.0 
8.8 
3.6 
3.2 

3.5 
8.3 
3.5 
3.4 
2.7 

2.6 
2.4 
2.2 
1.9 
1.7 

1.3 
1.3 
1.1 
1.1 
1.3 

1.3  ! 
1.3 
1.2 
1.2  > 
1.2  . 

1.5 
1.4 
1.3 
1.1 
1.0 


o 

9.0 
9.5 
9.5 
9.5 
9.5 

10.0 
10.0 
10.0 
10.0 
10.0 

10.0 
10.0 
10.0 
10.0 
10.5 

10.5 
11.0 
11.0 
10.5 
10.5 

10.5 
10.5 
10.0 
10.0 
10.5 

10.5 
10.5 
10.5 
10.5 
10.5 


10.5 
10.5 
10,0 
10.0 
10.0 

10.0 

10.0 

10.0 

9.5 

9.5 

9.5 
9.5 
9.0 
9.0 
9.0 

8.5 
8.5 
9.0 
9.0 
8.5 


8.5 
8.5 
8.5 
8.5 
8.5 

8.5 
8.5 
8.5 
8.5 
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TABLE  3.— TIDAL  DIFFERENCES 


6«oflfraphio  position. 


Lati- 
tude. 


1 
2 
3 
4 

5 


8 

7 

8 

9 

10 

11 
12 
13 

14 
15 

16 
17 
18 


19 
20 
21 
22 
23 

24 
25 
26 
27 
28 

29 

30 
31 

I  32 
33 

I 


I 


34 
35 
36 
37 
38 
39 
40 


41 
42 
43 
44 
45 


46 
47 
48 
49 
50 

51 
52 
53 
54 
55 


NORTH    AMERICA  (East 
Coast)— Continued. 

NEW  YORK — continued. 

Keic  Tork  Harbor. 


Bath,  Graveaend  Bay. 


arrows. 


Sorth, 


O      t 

40  36 
40  36 
40  38 


Fort  Hamiltou,  The 
Bav  Kidge 

GowanuaBay 40  40 

New  Yobk,  GoTemors  Island —   40  42 

i 

MBW  YORK  AMD  NEW  JEB8BT. 


Sudion  River. 


New  York.  The  Battery 

Jersey  City  Ferry,  New  Jersey . 


40  42 

40  43 

Pavonia  Ferr>'.  23~d  St.,  New  York .'  40  43 

Weehawken/K.  J 40  47 

New  York,  WeHt  96th  street 40  48 


Edgewater,  N.  J 

New  York,  West  13l8t  street  . 

Fort  Lm  Pier  ^^>uth.  N.  J 

Fort  Washington  Point,  N.  Y. 
Tubby  Hook,  If.  Y 


Spuyten  Duyvil,  N.  Y. 
Huy  lers  Landing,  N.  J . 
Yonkers,N.  Y 


KBW  YORK— continued. 

Hudson  Biver. 

Dobbs  Ferry 

Sing  Sing 

VerplancK  Point 

lona  or  Hound  Island 

West  Point  Light 

Fishkill  Landing 

Poughkeepsie , 

Esopiis  laiRud 

Roudout , 

Barrytown 

Tiroli 

Catskill 

Stuy  vesan  t 

CaAtleton 

All>any , 

NEW  JERSEY— continued. 

Newark  Say. 

Shooters  Islaud,  N.  Y 

Elizabethport 

Passaic  Light 

Newark,  I'sKssic  River 

Pasnaic,  Passaic  R 

Little  Ferry,  Hackensack  R.. 
Hackeusack,  fiackensack  R.. 


40  49 
40  49 
40  51 
40  51 
40  52 

40  53 
40  56 
4i  56 


41  01 
41  10 
41  15 
41  18 
41  24 

41  80 
41  43 
41  49 

41  55 

42  00 

42  03 
42  13 
42  23 
42  32 
42  37 


Raritan  Bay^  e(e. 

New  Brunswick 

South  Amboy 

Keyport 

Port  Monmouth 

Sandy  Hook,  The  Horseshoe 


(hUer  eoatt. 


Seabright 40  22 

LongBranch -  40  18 

Asburv  Park 40  13 

Seagirt '  40  08 

Bamegat  Inlet 39  46 

Kettle  Creek,  Bamegat  Bay 40  01 

Toms  River,  Bamegat  Bay 39  56 

Cedar  Creek ,  Barnevat  Bay 39  52 

Bamegat,  Bamegat  Bay 39  45 

New  Inlet 39  29 


40  39 

40  39 

40  42 

40  44 

40  52 

411  51 

40  53 

40  29 
40  29 
40  27 
40  26 
40  27 


Longitude. 


!    Arc. 


Time. 


Wett. 


74  00 
74  02 
74  02 
74  01 
74  01 


74  01 
74  02 
74  01 
74  00 
73  58 

73  59 
73  58 
73  58 
73  57 
73  56 

73  55 
73  65 
73  54 


K 

4 
4 

4 
4 
4 


73  53 
73  52 
73  58 
73  58 
73  57  J 

73  59  , 
73  56  ! 
73  57  ' 

73  50  I 
73  56  I 

73  55  I 
73  51  . 
73  47 
73  45 
73  45 


74  10 
74  11 
74  08 
74  10 
74  07 
74  02 
74  U2 


74  07 
74  10 
74  08 
74  U 
74  18 


«n. 
56 
56 
56 
56 
56 


4  56 
4  56 
4  56 
4  56 
4  56 

4  56 

4  56 
4  56 
4  56 
4  56 

4  56 
4  56 
4  56 


67 
57 
57 
57 
56 
56 
56 


4  56 
4  57 
4  57 
4  57 
4  57 


56 
55 
56 
56 
56 

56 
56 
56 
56 
56 

56 
55 
55 
55 
55 


74  26 

4  58 

74  16 

4  57 

74  12 

4  57 

74  a> 

4  56 

74  00 

4  56 

73  58 

4  56 

73  59 

4  56 

74  00 

4  56  1 

74  02 

4  56  1 

74  06 

456 

Standard  port  for 
reference. 


Name. 


New  York 
New  York 
New  York 
New  York 
New  York 


New  York. 
New  York . 
New  York , 
New  York 
New  York , 

New  York , 
New  York , 
New  York 
New  York . 
New  York , 

New  York , 
New  York , 
New  York 
New  York , 
New  York. 


New  York 
New  York 
New  York 
New  York . 
New  York 
New  York 
New  York 


Sandy  Hook. 
Sandy  Hook. 
Sandy  Hi»ok. 
Sandy  Hook. 
Sandy  Hook. 


Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 
NewlLondon. 

New  London. 
New  London. 
New  London. 
New  London. 
New  London. 


Page. 


New  York 
New  York 
New  York 
New  York 
New  York 

New  York 
New  York 
New  YcM-k 
New  York 
New  York 

New  York 
New  York 
New  York 


77 
77 
77 
77 
77 


77  i 
77 
77  . 
77 
77 


77  '■ 

77 

77 

77 

77 

77 
77 
77 


77 
77 
77 
77 
77 

77 
77 

77. 
77  ' 
77  ' 

77 
77 
77 
77 
77 


77 
77 

77  i 

77 

77 

77 

77 


81 
81 
81 
81 
81 


81 
81 
81 
81 
69 

69 
69 
69 
69 
09 


Tidal  differences. 


Time. 


HW. 


LW. 


Time  meridian^ 
75°  W. 


A.  n. 
-0  36 
-4)23 
-0  15 
—0  08 
000 


h. 
-  0 
-0 
-0 
-0 
0 


m. 
86 

28 
19 
10 
00 


+0  05 
-f  0  08 
+0  09 
+0  20 
+0  26 

-f  0  84 
-t-0  35 
-1-0  37 
+0  88 
-1-0  39 

-i-0  41 
-HO  56 
-1-0  57 


+ 

+ 

+ 
+ 

+ 
+ 
+ 


0  05 
0  12 
0  13 
0  25 
0  31 

0  89 
0  40 
0  43 


+  1  14 
+  1  49 
•f  2  19 
-f  2  30 
-1-2  50 

+3  15 
■f  3  54 

+4  17 
-1-4  39 
-f-5  07 

-1-5  24 
-f6  25 
-|.7  83 
-1-8  33 
+9  83 


+ 
+ 
+ 
+ 


+  11  04 


+0  17 
+  0  23 
-1-0  38 
-^0  58 
+  141 
+  1  26 
+  1  36 


+0  54 
+0  13 

+0  10 


+ 
+ 
+ 
+ 

+ 
+ 
+ 


+ 
+ 
+ 


023 
0  86 

0  54 

1  08 
a  04 
147 
1  59 


2  02 
0  20 
0  18 


+0  05  I  +  0  08 


0  00 


— 0 
— 0 
— 0 
— 0 
— 1 


05 
06 
07 
08 
28 


+3  21  i 
+  1  30  i 
+0  01 
+0  15 
—I  29 


0  00 


—  0  11 

—  0  12 

—  0  18 

—  0  14 

—  1  41 

+  8  21 
+  1  29 
-.  0  09 
+  006 
-.141 


'  + 

044 

+ 

045 

+ 

0  47 

+ 

1  02 

+ 

1  04 

+ 

1  21 

+ 

2  00 

+ 

2  33 

+  2  45  1 

+ 

8  06 

+ 

3  33 

+  4  15 

+ 

4  39 

+  503  1 

+ 

5  36  1 

5  56 

7  09 

8  36 
950 


Height. 


HW. 


LW. 


Mean  Low 
Water. 

feet.  I  feet. 


+0.5 

+0.1 

+0.1 

0.0 

0.0 


0.0 

0.0 

0.0 

—0.2 

—0.2 

—0.2 
—0.2 
—0.3 
—0.3 
—0.4 

— a4 

—0.5 
—0.6 


-0.8 
—LI 
-1.2 
—1.2 
—1.1 

—LI 
— L2 
— L2 
—LI 
—LI 

— LO 
— L2 
— L4 
— L7 
—2.1 


+0.2 
+0.2 
+0.3 
+0.6 
—LI 
+0.2 
+0.1 


+2.2 

+0.8 

+L0 

+0.2 

0.0 


—0.6 
—0.2 
—0.4 
—0.6 
-0.2 

— L8 
— L7 
— L4 
— L6 
+  L1 


0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0  I 
0.0  I 
0.0  I 
0.0 

0.0 
0.0 
0.0 
U.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 

ao 

0.0 
0.0 

0.0 
0.0 
CO 
0.O 
0.0 


Ratio 
of 


1.11 

LOS 
LOS 
LOO 
LOO 


1.00 
L09 
LOO 
0.96 
0.95 

0.96 
0.05 
0.99 
0.93 
0.91 

0.91 
0.88 
0.86 


I 


a82 

0.75 
0.73 
0.73 
0.75 

0.75 
0.73 
0.73 
0.75 
0.75 

0.77 
0.73 
0.68 
0.61 
0.52 


I    «•«! 


L05 
L05 
L07 
1.14 
0.75 
LOS 
1.02 


L48 
L17 

L« 
1.04 
1.00 


0.87 
0.05 
0.91 

a87 

0.25 
0.29 
0.41 
0.31 
L4S 
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s 

0 


1 
2 
3 
4 
5 


6 
7 
8 
0 
10 

11 
12 
13 
14 
15 

10 
17 
18 


19 
20 
21 
22 
23 

24 
25 
26 
27 
28 

29 
80 
81 
82 
83 


34 
85 

38 
37 
38 
39 
40 


41 
42 
43 
44 
45 


46 
47 

i    48 
49 
■    5U 
I 

.  51 
I  52 
I   53 

!  ^ 

55 


Interval. 


Mean. 


HW. 


A.  tn. 
7  28 
7  41 
7  49 

7  56 

8  04 


8  09 
8  12 
8  13 
8  24 
8  30 

8  38 
8  38 
8  41 
8  42 
8  43 

8  45 


9 
9 


00 
01 


9  18 

9  54 

10  23 

10  34 

10  54 

U  19 

11  58 

12  21 


0 

0 

1 
2 
3 

4 
5 


18 
46 

03 
03 
13 
18 
18 


8  20 
8  26 

8  41 
01 
45 

9  30 
9  40 


9 
9 


8  22 
7  42 
7  39 
7  35 
7  30 


7 
7 
7 
7 
7 


25 
24 
23 
22 

50 


0  14 
10  47 
9  18 
9  82 
748 


LW. 


K.  m. 
1  30 
1  38 
1  47 

1  56 

2  06 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


11 
18 
19 
31 
37 

45 
46 
49 
50 
51 


253 
3  08 
3  10 


27 
07 
39 
51 
12 


5  39 

6  21 
6  45 

09 
42 


7 
7 


8  02 

9  16 

10  43 

11  57 
0  46 


2 
2 
2 
3 

4 
3 

4 


28 
41 
59 
13 
10 
53 
05 


3  23 
1  42 
1  40 
1  31 
1  23 


12 
11 
10 
00 


1  43 

6  45 
4  52 
3  14 
3  28 
1  42 


Tropic. 


HHW. 


h. 
7 
7 
7 
7 


>n. 
26a 
39a 
47a 
54a 


8  U2a 


8  07a 
8  10a 
8  11a 
8  22a 
8  28a 

8  36a 
8  37a 
8  39.t 
8  40a 
8  41a 

8  43a 
8  58a 
8  59a 


9  16a 

9  52a 

10  21a 

10  32a 

10  52a 

11  17a 

11  56a 

12  19a 
0  16b 

0  446 

1  016 

2  016 

3  116 

4  116 

5  116 


8  09a 
8  24a 
8  39a 

8  59a 

9  43a 
9  28a 
9  38a 


8  20a 
7  40a 
7  37a 
7  33a 
7  28a 


7  23a 
7  22a 
7  21a 
7  20a 
7  46a 

0  076 
10  41a 
9  12a 
9  26a 
7  45a 


LLW. 


A.  in. 
1  426 

1  516 

2  006 
2  106 
2  196 


256 
326 
^)36 
456 
516 


2 
3 


596 
006 
3  026 
3  036 
3  046 

3  066 
3  226 
3  246 


I 


3  426 

4  236 

4  566 

5  086 
5  206 

5  556 

6  366 

7  006 
7  256 

7  586 

8  186 

9  316 
10  596 
12  156 

1  04a 


2 
2 
3 
3 

4 
4 
4 


196 
536 
116 
246 
226 
056 
176 


3  336 
1  536 
1  516 
1  436 
1  366 


256 
246 
236 
226 
016 

266 
276 
446 
586 
576 


Range  of  tide. 


Mean    Spring 


(Mn). 


fttt. 
4.9 
4.5 
4.5 
4.4 
4.4 


4.4 
4.4 
4.4 
4.2 
4.2 

4.2 
4.2 
4.1 
4.1 
4.0 

4.0 
3.0 
3.8 


3.6 
3.3 
3.2 
8.2 
3.3 

3.3 
3.2 
3.2 
3.3 
3.3 

3.4 
3.2 
3.0 
2.7 
2.3 


4.6 
4.6 
4.7 
5.U 
3.3 
4.6 
4.5 


6.8 
5.4 
5.6 
4.8 
4.6 


4.0 
4.4 
4.2 
4.0 
2.2 

0.6 
0.7 
1.0 
0.8 
3.5 


(Sg). 


feet. 
5.9 
5.5 
5.4 
5.3 
5.3 


5.8 
5.3 
5.3 
5.1 
5.1 

5.1 
5.1 
5.0 
5.0 

4.8 

4.8 
4.7 
4.6 


4.4 

4.0 
3.9 
3.9 
4.0 

4.0 
3.9 
3.0 
4.0 
4.0 

4.1 
3.9 
3.6 
3.3 
2.8 


5.4 
5.6 
5.7 
6.1 
4.0 
5.6 
5.5 


8.2 
6.5 
6.8 
5.8 
5.6 


4.8 
5.3 
5.1 
4.8 
2.7 

0.7 
0.9 
1.2 
1.0 
4.2 


f^^  I  tropic 
<^P>|   (Gc). 


feet, 
3.8 
3.7 
3.5 
3.4 
3.4 


8.4 
8.4 
3.4 
8.3 
3.3 

3.3 
3.3 
3.2 
3.2 
3.1 

3.1 
3.0 
3.0 


2.8 
2.6 
2.5 
2.5 
2.6 

2.6 
2.5 
2.5 
2.G 
2.6 

2.7 
2.5 
2.3 
2.1 
1.8 


3.9 
3.6 
3.7 
3.9 
2.6 
8.6 
3.5 


5.3 
4.2 
4.4 
3.7 
3.6 


8.1 
3.4 
3.3 
8.1 
1.7 

0.5 
0.6 
0.8 
0.6 
2.7 


Tropic  diur- 
nal inequality. 


Dlurna.  w.v,.  ^^^^^l 


Tropic 
HW 

inter- 
val. 


4.3 
4.2 
4.1 


3.9 
3.6 
3.5 
3.5 
3.6 

3.6 
3.5 
3.5 
3.6 
3.6 

3.7 
3.5 
3.3 
3.0 
2.6 


5.5 
5.0 
5.1 
5.4 
3.6 
5.0 
4.0 


7.0 
5.8 
fi.O 
5.2 
5.0 


4.4 

4.8 
4.6 
4.4 
2.5 

0.8 
0.9 
1.2 
1.0 
3.8 


0.9 
0.9 
0.9 


0.9 
0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 
0.7 
0.7 


0.9 
1.0 
1.0 
1.0 
0.8 
1.0 
1.0 


1.2 
1.0 
1.1 
1.0 
1.0 


0.9 
1.0 
0.9 
0.9 
0.7 

0.3 
0.4 
0.5 
0.4 
0.8 


0.2 
0.2 
0.2 


0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.1 
0.1 


0.3 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 


0.2 
0.2 
0.2 
0.2 
0.2 


0.2 
0.2 
0.2 
0.2 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 


6  48 


Tropic 
range. 


0.9 
0.9 
0.9 


0.9 
0.9 
0.8 
0.8 
0.9 

0.9 
0.8 
0.8 
0.9 
0.0 

0.9 
0.8 
0.8 
0.8 
0.7 


1.3 
1.0 
1.0 
1.0 
0.9 
1.0 
1.0 


1.2 
1.1 
1.1 
1.0 
1.0 


1.0 
1.0 
0.^ 
1.0 
0.7 

0.4 
0.4 
0.5 
0.4 
0.9 


Predic- 
tions. 


ffH. 
2.4 
2.2 
2.2 
2.2 
2.2 


2.2 
2.2 
2.2 
2.1 
2.1 

2.1 
2.1 
2.0 
2.0 
2.0 

2.0 
2.0 
1.9 


1.8 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.7 
1.6 
1.5 
1.4 
1.2 


2.3 
2.3 
2.4 
2.5 
1.6 
2.3 
2.2 


3.4 
2.7 
2.8 
2.4 
2.3 


2.0 
2.2 
2.1 
2.0 
1.1 

0.3 
0.4 
0.5 
0.4 
1.7 


TroDio 
LLW. 


feet, 
2.5 
2.3 
2.3 
2.3 
2.3 


2.3 
2.3 
2.3 
2.2 
2.2 

2.2 
2.2 
2.1 
2.1 
2.1 

2.1 

2.0 
2.0 


1.9 
1.7 
L7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.8 
1.7 
L6 
L4 
1.2 


2.4 
2.3 
2.4 
2.5 
1.7 
2.3 
2.3 


3.4 
2.7 
2.8 
2.4 
2.3 


2.0 
2.2 
2.1 
2.0 
1.1 

0.3 
0.4 
0.5 
0.4 
L8 


Varia- 
tion of 
the  com- 

pa«8. 


o 

8.5 
8.5 
8.5 
8.5 
9.0 


9.0 
9.0 
9.0 
9.0 
9.0 

9.0 
9.0 
9.0 
9.0 
9.0 

9.0 
9.0 
9.0 


9.5 
9.5 
9.0 
9.0 
9.5 

9.0 

9.5 

9.5 

10.0 

10.0 

10.0 
10.0 
10.0 
10.5 
10.5 


9.0 
8.5 
8.5 
8.5 
8.5 
8.5 
8.5 


8  5 
8.5 
8.5 
8.5 
8.5 


8.5 
8.5 
8.0 
8.0 
7.6 

8.0  i 

8.0 

8.0 

7.5 

7.5 
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TABLE  3.— TIDAL  UIFFEBENCES 


.  a 

s 


1 
2 
3 

4 
6 

6 
7 
8 
9 
10 
11 


58 
59 
60 
61 
62 


12 
13 
14 
15 
16 

17 
18 
19 
20 
21 

22 
23 
24 
25 
26 

27 
28 
29 
30 
31 
32 

33 
34 
35 
36 
37 


38 
39 
40 
41 
42 

43 
44 
45 
46 

47 

48 
49 
50 
51 
52 

53 
54 
55 
50 
57 


I 


Station. 


(Joographio  potition. 


Lati- 
tude. 


N»rth. 

o  .  I 

39  35  ; 
39  30  ' 
30  22  I 
39  24  I 
39  18  ' 


NORTH  AMERICA  (East 
Coast)— Continaed. 

NEW  JSBSEY — continued. 

Outer  eoatt — Continued. 

Little  Egff  Harbor 

Great  Bay 

Atlantic  C'ity 

Abaecon  Bay 

Great  Egg  Inlet 

Corson  Inlet 

Sea  Isle  City 

Townsend  Inlet 

Hereford  Inlet 

Sewells  Point,  Cold  Spring  Inlet 
Cape  May  City 

NEW  JKRSKT,  DELAWARE,   AND 
PENNSYLVANIA. 

Delavfore  Bay. 

Cape  May  Light,  X.  J 

Cape  Henlopen  Light,  Bel 

Delaware  Blcwater,  east  end,  Del. '  38  48 

Lewes,  Del '  38  47 

Slaughter  Creek  Entrance,  Del ...    38  52 

Mispillion  Creek  Light  Del 38  57 

Brandy  wine  Shoal  Light,  Del ....  I  38  59 
Fourteen-Foot  Bank  Light,  Del..    39  03 

Marcys  Landing,  K.  J 39  02 

Maurice  River  Lt.,  East  Ft.,  N.  J. . ;  39  12 


Port  Xorris,  Maurice  River,  N.  J. , 
Mauric«town,  Maurice  R.,  N.J., 
Millville,  Maurice  River,  N.J — 

Egg  Island  Light,  N.  J 

Cross  Ledge  Light,  K.  J 


39  14 
39  17 
39  21 
39  11  i 
39  10  I 


Murderklll  Creek  Entrance,  Del.. 
Frederica,  Murderkill  Creek,  Del . . 

Lebanon,  St.  Jones  Creek,  Del 

Dover,  St.  Jones  Creek,  Del 

Mahon  River  Light,  Del 

Fortescue  Beach,  li.  J 


Dona  Landing.  Dona  River.  Del. 

Leipsio  River  Entrance,  Del 

Leipsic,  Del 

Ben  Davis  Point,  K.  J 

Ship  John  Shoal  Light,  N.J 

Delaware  River, 

Sea  Breeze,  N.  J.. 

Cohansey  Light,  N.  J 

Greenwich,  Cohansey  Cr.,  N.  J. . 
Bridgeton,  Cobausey  Cr.,  N.J... 
Bombay  Hook  Point,  Del 


Bombay  Hook  Light,  Del. 
Liston  Point,  Del. 


39  03 
39  01 
39  06 
39  09 
39  11 
39  14 

39  13 
39  15 
89  16 
39  17 
39  18 


I 


Stony  Point,  N.J 

Reedy  Island  Quarantine,  Del 
Salem,  Salem  Creek,  N.J 


39  22 
39  25 
39  27 
39  31 
39  34 


Delaware  City,  Del ,  39  35 

New  Castle,  Del 39  39 


Deep  Water  Point,  N.  J. 
Christiana  Light,  Del. . . . 
Wilmington,  Del 


Edgemoor,  Cherry  Island  Lt.,  Del. 

Marcus  Hook,  Pa 

Chester,  Pa 

Billlngsport,  N.J 

Fort  Mifflin,  Pa 

SehuylkiU  Eiver,  Pa. 

Girard  Point 

Point  Breesse  Gas  Works 

Grays  Ferry 

Chestnut  Street  Bridge 

Wire  Bridge  and  Fairmount  Dam. 


39  42 
39  43 
39  44 

39  45 
39  49 
39  50 
39  51 
39  52 


39  54 
39  55 
39  57 
39  57 
39  58 


Longitude. 


Arc. 


Thne. 


Standard  port  for 
reference. 


Name. 


West. 


74  18 
74  23 
74  25 
74  29 
74  33 


I  k. 
4 

4 
4 
4 
4 


75  00 
75  08 
75  15 

75  19 
75  07 
75  11 

74  56 

75  02 

75  02 

74  58 

75  02 
75  08 
75  14 

75  24 
75  26 
75  28 
75  30 
75  24 
10 


75 


75  26 
75  24 
75  29 
75  17 
75  23 


39  19 

75  19 

39  20 

75  22 

39  23 

75  19 

39  26 

75  14 

39  19 

75  26 

75  35 
75  34 
75  31 
75  31 
75  32 

75  30 
75  25 
75  22 
75  15 
75  13 


75  12 
75  12 
75  12 
75  11 
75  11 


m. 
67 

58 
58 
58 
58 


39  12 

74  39 

4  59 

39  09 

74  41 

4  59 

39  07 

74  43 

4  59 

39  00 

74  47 

4  59 

38  57 

74  52 

4  59 

38  56 

74  55 

5  00 

38  56 

74  58 

5  00 

38  47 

75  05 

5  00 

New  London 
New  London 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 

Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 


Page. 


09 
69 

81 
81 
81 

81 

81 
81 
81 
81 
81 


Tidal  differencea. 


Sandy  Hook. 

Suidy  Hook. 
;  5  00  ,  Sandy  Hook. 
,  5  01  '  Sandy  Hook. 
,    5  01     Sandy  Hook. 

5  01  Sandy  Hook. 

5  00  Sandy  Hook. 

5  01  Sandy  Hook. 

,    5  00  Sandy  Hook. 

I    5  00  Sandy  Hook. 

I  5  00  PhilulelphU. 
I  5  00  Philadelphia. 
!  5  00  Philadelphia. 
'    5  01  I  Philadelphia. 

5  01  Philadelphia. 
;  I 

5  02  Philadelphia. 
,    6  02     Philadelphia. 

5  02     Philadelphia. 

5  02     Philadelphia. 

6  02  Philadelphia. 
5  01     PhiladelphU. 

5  02  Philadelphia. 

5  02  PhiladelphU. 

5  02  Phihidelphia. 

5  01  Philadelphia. 

5  02  PhiladelphU. 

5  01  PhiladelphU. 
5  01  I  PhiUdelpbia. 

PhiladelphU. 

PhiladelphU. 

PhiUdelphU. 

PhiladelphU. 
PhiladelpliU. 
PhiladelphU. 
PhiUdelphU. 
Philadelphia. 

5  02  Philadelphia. 
5  02     Philadelphia. 

5  02  I  Philadelphia. 

6  02  Philadelphia. 
5  02     PhiladelphU. 

5  02  Philadelphia. 

5  02  Philadelphia. 

5  01  PhiladelphU. 

5  01  Philadelphia. 

5  01  PhiladelphU. 

5  01  PhiUdelphU. 

6  01  PhiladelphU. 
5  01  PhiUdelphia. 
5  01  PhiladelphU. 
5  01  PhiUdelphia. 


75  19 

5  01 

75  14 

5  01 

75  26 

5  02 

75  31 

5  02 

75  32 

5  02 

75  31 

5  02 

75  34 

5  02 

75  28 

5  02 

81 
81 
81 
81 
81 

81 
81 
81 
81 
81 

85 

85 
85 
85 
85 

85 
85 
85 
85 
85 
85 

85 
85 
85 
85 
85 


85 
85 
85 
85 
85 

85 
85 
85 
85 
85 

85 
85 
85 
85 
85 


Time. 


HW. 


LW. 


Time  meridian. 


7C»o  IT. 


h.  m. 

+0  03 
—0  47 
+0  19 

-f  2  31 
4-0  15 

-f-0  13 
+0  11 
-\Q  10 
-rO  07 
-f  0  09 
+0  31 


+0  50 
+0  51 
-f  0  50 
+0  55 

4-1  02 

+  1  U  , 
+1  04  I 
+  1  17 
-fl  09  , 
+  1  34 

-4  21 ; 

—3  36 
—2  11 
—4  45 
—4  42 


—3 
—3 
—2 


45 
44 

39 
39 
31 
35 


—4  11 
—4  15 
—8  09 
—4  15 
—4  10 


—4  10 

--4  04 
—3  25 
—2  20 
—3  58 

—3  33 
—3  24 
—3  08 
-2  68 
—2  34 


—2 
— 1 


19 
54 


I 


— 1 


45 
39 


86 

—1  43 

85 

—1  17 

85 

—1  09 

85 

—0  39 

85 

—0  31 

85 

—0  24 

85 

—0  15 

85 

—0  08 

85 

—0  01 

85 

—0  03 

—8 
—2 


36 
29 
42 
17 
22 


-1  47  i    -; 


h.  m. 
—0  03 
—0  56 
-kO  20 
^2  86 
+0  16 

+  0  14 
4-0  12 
4-0  11 
4-0  08 
4-0  09 
4-0  19 


4-0  28 
4-0  31 
4-0  32 
4-0  38 
-hO  46 

+  1  16 
-hO  59 
4-1  12 
4-0  66 
41  39 

—4  58 
—8  48 
—2  10 
—5  87 
—6  35 

—5  31 
—4  06 
—3  56 
—2  36 
—5  16 
—5  04 

—4  23 
—4  42 
—3  11 
—4  42 
—4  36 


2  36 
2  09 
2  01 
-1  59 
■1  46 

-1  56 
-1  27 
-1  17 
-0  44 
-0  35 


— 0  27 
—0  12 
0  00 
—0  12 
—0  21 


Height. 


HW. 

LW. 

I  Ratio 
!      of 

(ranges. 


Mean  Low 
Water. 


feet. 
— 0.J 
-rO.4 
— 0  4 
—0.7 
—0.3 

—0.3 
—0.4 
—0.4 
—0.3 
—0.2 
— O.l 


—3  66 
—8  46  ; 
-3  29 
—3  07 
—2  22  ! 


0.0 
—0.1 
—0.2 
—0.3 
—0.2 

0.0 
—0.1 
4-0.1 
4-0.5 
4-1.1 

—0.4 
—0.8 
— L3 
0.0 
—0.2 

—0.7 
—3.3 
—3.6 
—5.0 
—0.2 
—0.1 

—1.2 

0.0 

—3.0 

4-0.1 

0.0 


4-0.2 
4-0.3 
—0.1 
4-0.9 
4-0.2 

4-0.1 
4-0.2 
4  0.3 
-0.1 
4-0.4 

4-0.3 
4-0.4 
4-0.5 
40.3 
—0.2 

+0.1 
+0.2 
+0.3 
+0.2 
-1-0.1 


+0.2 

+0.1 

+0.1 

0.0 

0.0 


feet. 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
O.U 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0  ■ 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0  > 


0.0 

ao 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 


0.94 
1.14 
0.91 

0.»5 

a93 

0.93 
0.91 

a  91 

0.93 
0.96 
0.9g 


LOO 
0.ft> 
0.95 
0.93 
0.93 

i.oe 

0.9t 

i.« 

Lll 
1.24 

a«3 
a87 

0.78 
LOO 
0.97 

0.88 
0.45 
0.42 
0.17 
0.97 
a98 

O.S0 
l.»> 
0,5'^ 
l.W 
1.00 


LOG 
1.05 
t'.W 
1.15 
L© 

1.C 
1.03 
LOS 
0.96 

1.07 

L05 
LiJT 
l.ft5 
1.05 
0.97 

LOS 
1.U3 
LC<5 
LW 
l.« 


L03 

L02 
LOO 
LOO 
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F 


Interval. 


^-  >         Mean. 

J 

S 

a     HWI. 

7^ 


1 
2 
3 
4 

5 

6 
7 
8 
9 
i  10 
11 


12 
13 
14 
15 
16 

17 
18 
19 
20 
21 

22 
23 
24 
25 
26 

27 
28 
29 
30 
31 
32 


33 
34 
35 
36 
37 

38 
39 
40 
41 
42 

43 
44 

45 
46 
47 

48 
49 
50 
51 
52 

53 
54 
55 
.'i6 
57 


5)^ 
59 
60 
61 
62 


9  20 
8  29 
7  47 


LWI. 


7  43 


40 
38 
37 
34 
36 
57 


8  16 
8  17 
8  16 
8  20 
8  27 

8  39 
8  30 
8  42 

8  35 

9  00 

9  20 

10  05 

11  30 
8  55 

8  58 

8  54 

9  55 

10  00 

11  00 
9  08 
9  05 


9  28 
9  24 
10  30 
9  25 
9  29 

9  30 
9  36 

10  15 

11  20 
9  41 

10  06 
10  15 
10  31 

10  41 

11  05 

11  20 
11  45 
11  52 

11  54 

12  00 

11  56 

12  22 
0  06 
0  36 
0  44 


0  51 

1  00 
1  07 
1  14 
1  18 


A.  nn. 
3  20 


26 
41 


9  59  •      3  57 


1  37 


1 
1 
1 
1 
1 
1 


34 
82 
31 
28 
29 
38 


1  47 
1  50 
151 

1  56 

2  04 


2 
2 
2 
2 
2 


34 
18 
30 
15 
58 


3  30 


40 
18 
2  50 
2  52 


4 

6 


2 
4 
4 
5 


55 

20 
30 
50 


3  10 
3  23 


4  03 
3  44 

5  15 
3  45 
3  50 


3 
3 
4 
6 
4 

4 

4 
4 
5 


51 
58 
45 
10 
04 

80 
40 
57 
19 


Tropic. 


HHWI. 


6  04 

5  50 

6  17 
6  25 
6  27 
6  40 

6  30 

6  59 

7  10 
7  43 
7  62 


8  00 
8  15 
8  27 
8  39 

8  48 


A.  m. 
9  17a 

8  26a 
7  44a 

9  56a 
7  40a 


7 
7 
7 
7 
7 
7 


37a 
35a 
34a 
31a 
33a 
55a 


8  14a 
8  16a 
8  13a 
8  17a 
8  24a 

8  37a 
8  28a 
8  40a 
8  33a 

8  58a 

9  21a 

10  06a 

11  31a 
8  56a 
8  59a 

8  55a 

9  56a 

10  Ola 

11  02a 
9  00a 
9  06a 


9  29a 
9  25a 
10  31a 
9  26a 
9  30a 

9  31a 
9  37a 

10  16a 

11  21a 
9  42a 

10  07a 
10  16a 
10  32a 

10  42a 

11  06a 

11  21a 
11  46a 
11  53a 

11  55a 

12  Ola 

11  57a 

12  23a 
0  076 
0  376 
0  456 


0  526 

1  016 
1  086 
1  156 
1  196 


LLWI. 


3  376 
2  426 
1  546 

4  106 
1  506 


486 
476 
466 
426 


1  436 
1  616 


2  006 
2  036 
056 
106 
186 


2 
2 
2 


2 
2 
2 
2 


476 
316 
436 
286 


RangiB  of  tide. 


Tropic  dinr- 
nal  inequality. 


3  106 

3  18a 

3  27a 
6  05a 
2  38a 
2  40a 

2  42a 

4  03a 
4  11a 
6  21a 

2  58a 

3  11a 


3  50a 

3  32a 

4  58a 
3  33a 
3  38a 

3  39a 
3  46a 
3  32a 

5  54a 

3  52a 

4  18a 
4  28a 

4  45a 

5  07a  I 
5  52a 

5  38a 

6  05a 
6  13a  i 
6  15a  , 
6  28a 

6  18a' 
6  47a  i 

6  58ai 

7  31a 
7  40a 


Mean 
(Mn). 


7  48a 

8  03a 
8  15a 
8  27a 
8  36a 


feet. 
2.3 
.2.8 
4.2 
3.9 
4.3 

4.3 
4.2 
4.2 
4.3 
4.4 
4.5 


4.6 
4.5 
4.4 
4.3 
4.4 

4.6 
4.5 

4.7 
5.1 
6.7 

5.6 
5.2 

4.7 
6.0 
5.8 

5.3 
2.7 
2.5 
1.0 
5.8 
5.9 


4.8 
6.0 
3.0 
6.1 
6.0 

6.2 
6.3 
5.9 
6.9 
6.2 

6.1 
6.2 
6.3 
5.9 
6.4 

6.3 
6.4 
6.5 
6.3 
5.8 

6.1 
6.2 
6.3 
6.2 
6.1 


6.2 
6.1 
6.1 
6.0 
6.0 


Spring 
(Sg). 


feet. 
2.8 
3.4 
5.1 
4.7 
5.2 

5.2 
5.1 
5.1 
5.2 
5.3 
6.4 


Neap 
(Np). 


5.6 
5.4 
5.3 
5.2 
5.3 

5.6 
5.4 
5.7 
6.2 
6.9 

6.4 
6.0 
5.4 
6.9 
6.7 

6.1 
3.1 
2.9 
1.2 
6.7 
6.8 


5.5 
6.9 
3.4 

7.0 
6.9 

7.1 
7.2 
6.8 
8.0 
7.1 

7.0 

7.1 
7.2 
7.4 

7.4 

7.2 
7.4 
7.5 
7.2 
6.7 

7.0 
7.1 
7.2 
7.1 
7.0 


7.1 
7.0 
7.0 
6.9 
6.9 


feet. 
1.8 
2.2 
3.3 
3.0 
3.4 

3.4 
3.3 
3.3 
8.4 
3.4 
8.5 


3.6 
8.5 
3.4 
3.4 
3.4 

3.6 
3.5 
3.7 
4.0 
4.4 

4.8 
4.4 
4.0 
6.1 
4.9 

4.5 
2.3 
2.1 
0.8 
4.9 
5.0 


4.1 
5.1 
2.6 
5.2 
6.1 

5.3 
5.4 
5.0 
5.8 
5.3 

6.2 
5.3 
5.4 
5.4 
5.4 


5.4 
5.4 
5.6 
5.4 
4.9 

5.2 
5.3 
5.4 
5.3 
6.2 


5.3 
5.2 
6.2 
5.1 
5.1 


Great 
tropic 
(Gc). 


feet. 
2.6 
3.1 
4.6 
4.3 
4.7 

4.7 
4.6 
4.6 
4.7 
4.8 
4.9 


5.0 
4.9 

4.8 
4.7 
4.8 

5.0 
4.9 
5.1 
5.5 
6.1 

6.0 
5.6 
5.1 
6.4 
6.2 

5.7 
3.0 
2.8 
1.2 
6.2 
6.3 


5.2 
6.4 
3.3 
6.5 
6.4 

6.6 
6.7 
6.3 
7.8 
6.6 

6.5 
6.6 
6.7 
6.8 
C.8 

6.7 
6.8 
6.9 
6.7 
6.2 

6.6 
6.6 
6.7 
6.6 
6.5 


6.6 
6.5 
6.5 
6.4 
6.4 


HWQ.  LWQ. 


feet. 
0.7 
0.8 
0.9 
0.9 
1.0 

1.0 
0.9 
0.9 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

1.1 

0.9 
0.9 
0.9 
1.0 
1.0 

0.9 
0.7 
0.6 
0.4 
1.0 
1.0 


0.9 
1.0 
0.7 
1.0 
1.0 

1.0 
1.0 
1.0 
1.1 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 


feet. 
0.1 
0.1 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 


1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1 

Diurnal  wave. 


Mean  sea  level 
above  plane  of— 


0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.0 
0.1 
0.1 


0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
O.l 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 


0.1 
0.1 
0.1 
0.1 
0.1 


Tropic 
HW 
inter- 
val. 


h*  M. 


Tropic 
range. 


feet. 
0.7 
0.8 
1.0 
0.9 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.1 
1.1 

1.2 
1.2 
1.1 
1.2 
1.2 

1.2 
0.8 
0.8 
0.5 
1.2 
1.2 


1.1 
1.2 
0.9 
1.3 

1.2 

1.3 
1.3 
1.2 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.2 


Predic 
tions. 


feet. 
1.2 
1.4 
2.1 
2.0 
2.1 

2.2 
2.1 
2.1 
2.2 
2.2 
2.2 


2.3 
2.2 
2.2 
2.2 
2.2 

2.3 
2.2 
2.4 
2.6 
2.8 

2.8 
2.6 
2.4 
3.0 
2.9 

2.6 
1.4 
1.2 
0.5 
2.0 
3.0 


2.4 
3.0 
1.5 
3.0 
3.0 

3.1 
3.2 
2.9 
3.4 
3.1 

3.0 
3.1 
3.2 
2.9 
3.2 

3.2 
3.2 
3.2 
3.2 
2.9 


Tropic 
LLW. 


1.3 

3.0 

1.3 

3.1 

1.3 

3.2 

1.3 

3.1 

1.3 

3.0 

1.3 

8.1 

1.3 

3.0 

1.3 

3.0 

1.2 

3.0 

1.2 

3.0 

feet. 
1.2 
1.4 
2.1 
2.0 
2.2 

2.2 
2.1 
2.1 
2.2 
2.2 
2.2 


2.3 
2.2 
2.2 
2.2 
2.2 

2.3 
2.2 
2.4 
2.6 
2.8 

2.7 
2.5 
2.3 
2.9 
2.8 

2.6 
1.8 
1.1 
0.4 
2.8 
2.9 


2.3 
2.9 
1.4 
2.9 
2.9 

8.0 
3.1 
2.9 
3.2 
3.0 

2.9 
3.0 
3.1 
2.8 
3.1 

3.1 
3.1 
3.1 
3.1 
2.8 

2.9 
3.0 
3.1 
3.0 
2.9 


3.0 
2.9 
2.9 
2.9 
2.9 


Varia- 
tion of 
the  com- 
pase. 


We«t. 

o 

7.5 

7.0 

7.0 

7.0 

7.0 

6.5 
6.5 
6.5 
6.5 
6.5 
6.6 


6.5 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.6 
6.5 

6.5 
6.5 
6.6 
6.5 
6.5 

6.0 
6.0 
6.0 
6.0 
6.0 
6.6 


6.0 
6.0 
6.0 
6.5 
6.6 

6.5 
6.5 
6.5 
6.5 
&.Q 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.5  I 
6.5 
6.5 
6.5 

6.5 
6.5 
7.0 
7.0 
7.0 


7.0 
7.0 
7.0 
7.0 
7.0 
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TABLE  3.— TIDAL  DIFFERENCES 


E 

d 


1 

2 
3 
4 
5 

6 
7 
8 
0 
10 

11 
12 
18 
14 
15 


16 
17 


18 
19 
20 


21 
22 
23 
24 
25 


26 
27 
28 
20 
30 

81 
32 
33 
34 
35 

36 

37 
38 
30 
40 

41 
42 
43 
44 
45 

46 
47 
48 
40 
50 

51 
52 
53 
54 
55 

56 
67 
58 
50 
60 


Station. 


NOBTH  AHEKICA  (East 
Coast)— Contiiioed. 

NEW  JEB8EY,  DELAWARE,  AND 
PEMN8TLVAMIA— cont'd. 

Delavjare  JRiver—Continned. 

Leagne  Island  Xavy-Yard,  Pa. . . . 
Gloucester,  K.  J.,&Gr'wichPt.Pa. 
Philadelphia,  Washinj^u  av.,  Pa 

Philadelphia,  Walnat  at..  Pa 

Camden,  Coopers  Point,  M.J 

Philadelphia,  Cramps  Ship  Yd.,  Pa 
Philadelphia,  Allegheny  ave.,  Pa . 

Pridesburg,  Pa 

Dei...  f'o.  Kancocas  Creek,  "S.J,.. 
Centerton,  Ranoocas  Creek,  N.  J. 

Kount  Holly,  Rancocas  Creek,K.  J 

Bnrlington,  X.J 

Bristol  Pa 

Bordentown,  N.  J 

Trenton,  N.J 

DELAWABX — oontinued. 

Outer  eoiut. 

Rehoboth 

Indian  River  Inlet 

MABTLA2n>. 

Outer  ifooH. 

Fenwick  Island  Light * 

Ocean  City 

North  Beaoh  Life-Saving  Station . . 

viBonnA. 

Outer  eoaet. 

Chincoteague  Inlet 

Franklin  City 

Metomkin  Inlet 

Great  Maohipongo  Inlet 

Ship  Shoal  Inlet 

Cheeapeahe  Bay. 

Cape  Charles  Lieht 

Cape  Henry  Light 

Old  Point  Comfort 

Sewall  Point,  James  River 

Norfolk  Navy -Yard 

Newport  News,  James  River 

Newman  Point,  Nansemond  River. 
Snffolk  Bridge,  Nansemond  River. 

Warwick  River,  James  River 

Tavern  Point,  tiames  River 

Jamestown  Island,  James  River . . 

DiUard  Wharf,  James  River 

Gordon  Creek,  Chickahominy  R. . 
Graves  Landing,  Chickahominy  R. 
ClaremoDt,  James  River 

Brandon  Point,  James  River 

Dunmore's  Wharf,  James  River . . 
Harrisons  Lauding,  James  River  . 

Jordan  Point,  James  River 

City  Point,  James  River 

Petersburg,  Appomattox  River... 

Shirley,  James  Rivei* 

Tilman's  W'f,  Carles  Neck,  Jas.  R. 
Varina.  Trench  Reach,  James  K.. 
Dutch  Gap,  James  River 

Cox's  Wharf,  James  River 

Falling  Creek,  James  River 

Warwick  Bar,  James  River 

Richmond  Bar,  James  River 

Dre  wry  Island,  James  River 

Richmond,  Jamea  River 

Back  River 

Tne  Point,  York  River 

Quarter  Point,  York  River 

Yorktown,  York  River 


Geographic  position. 


Standard  iMirt  for 
reference. 


Lati- 
tude. 


North. 

o     t 

30  53 
89  54 

80  56 
30  57 
30  67 

30  68 
80  50 
40  00 
40  03 
40  00 

40  00 
40  05 
40  06 
40  09 
40  13 


88  43 
88  37 


88  27 

88  20 
38  12 


37  68 

38  00 
37  41 
37  22 
37  13 


87  07 

36  56 

37  00 
36  57 
36  50 

36  58 
36  52 

36  46 

37  05 
37  12 


Longitude. 


Arc. 


Time. 


Weet. 


75  11 
75  08 
75  00 
75  00 
75  08 

75  07 
75  05 
75  04 
74  57 
74  52 

74  46 
74  51 
74  51 
74  43 
74  46 


75  04 
75  05 


75  03 
75  05 
75  09 


75  26 
75  23 
75  35 
75  43 
75  48 


75  54 

76  00 
76  18 
76  20 
76  18 

76  25 
76  80 
76  38 
76  33 
76  41 


37  12 

76  46 

87  13 

76  52 

37  16 

76  52 

37  23 

76  56 

37  14 

76  58 

37  16 

77  00 

37  16 

77  03 

37  10 

77  11 

87  10 

77  13 

37  10 

77  17 

87  14 

77  24 

37  20 

77  16 

37  24 

77  18 

37  23 

77  20 

37  23 

77  22 

37  23 

77  21 

37  26 

77  26 

37  27 

77  25 

37  20 

77  25 

37  30 

77  25 

37  31 

77  25 

37  06 

76  17 

37  13 

76  23 

37  15 

76  27 

37  14 

76  80 

Name. 


A.  nK 

5  01  Philadelphia 

5  01  Philadelphia 

5  01  Philadelphia 

5  01  Philadelphia 

5  01  ,  Philadelphia 

6  00  Philadelphia 
5  00  Phila<1elphia 

5  00  Philadelphia 

6  00  Philadelphia 
4  50  Philadelphia 

4  50  PhiUdelphla 

4  50  Philadelphia 

4  59  Philadelphia 

4  59  Philadelphia 

4  59  Philadelphia 

5  00  Sandy  Hook 
5  00  Sandy  Hook 

5  00  Sandy  Hook, 

5  00  Sandy  Hook 

5  01  Sandy  Hook 


6  02 
5  02 
5  02 
5  03 
5  03 


5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 

5  00 
5  00 

5  10 
5  00 
5  I'O 
5  00 

5  09 

6  09 
5  10 
5  10 
5  10 
5  10 


04 
04 
05 
05 
05 

06 
06 
06 
06 
07 

07 
07 
07 
08 
08 

08 
08 
09 


5 
5 
5 
5 
5 


10 
05 
06 
06 
06 


Old  Point  Comfort. 
Old  Point  Comfort. 
Old  Point  Comfort. 
Old  Point  Comfort. 
01<f  Point  Comfort. 


Old  Point  Comfort. 
Old  Point  Comfort. 
Old  Point  Comfort. 
Old  Point  Comfort. 
Old  Point  Comfort. 

Old  Point  Comfort. 
Old  Point  Comfort. 
Old  Point  Comfort. 
Old  Point  Comfort. 
Old  Point  Comfort. 

Old  Point  Comfort. 
OldPointComfort. 
Old  Point  Comfort. 
OldPointComfort. 
OldPointComfort. 

OldPointComfort. 
OldPointComfort. 
OldPointComfort. 
OldPointComfort. 
OldPointComfort. 

OldPointComfort. 

Newport 

Newport 

Newport 

Newjwrt 

Newport 

Newi>ort 

Newport 

Newport 

Newport 

Newport 

OldPointComfort. 
OldPointComfort. 
OldPointComfort 
OldPointComfort. 


Page 


85 
85 
85 
85 
85 

85 
85 
65 
85 
85 

85 
85 
85 
65 
85 


81 
81 


81 
81 
81 


80 
89 
89 
89 
80 


89 
89 
89 
89 
89 

89 
89 
89 
89 
80 

80 
80 
80 
80 
80 

80 
80 
80 
80 
80 

80 
65 
65 
65 
65 

65 
65 
65 
65 
65 

65 
80 
80 
89 
89 


Tidal  differences. 


Time. 


Height. 


HW. 


LW.     ,  HW.     LW. 


Time  meridian 
76"^  W. 


+2  38 
+3  12 
-r3 

-r5 


59 
58 


h.  m.< 
—0  22 
—0  09 

0  00 
-f  0  18 
-tOU 

+0  17 
-fO  20 
+0  28 
-f  1  04 
+  1  38 

+  2  13 
-i-l  39 
+  1  43 
-f  2  48 
-i-3  08 


+0  44 

+0  38 


+0  26 
+0  21 
+0  20 


—1  00 
+0  85 
—1  02 
—1  02 
—1  05 


—0  42 
~0  52 
0  00 
-f0  05 
-f  0  21 

-f  0  00 
-i-0  32 
+  1  43 
-fO  52 
-1-2  11 


4-8  50 

•f  4  14 
-^4  20 
-f  5  28 
-t-5  30 
-f6  56 

+8  16 
+7  25' 
+8  12 
+8  20 
+8  37 

+8.41 
+9  06 
+0  11 
+0  16 
+0  23 

+9  33 
—0  30 
— 0  04 
+0  19 
+0  27 


+ 

+ 

+ 

+ 

+ 
+ 
+ 

+ 
+ 

+ 
+ 
+ 


+ 

+ 


h.  fn. 

0  25 
11 
00 
31 
82 


Mean  hove 
Fotcr. 

feet.  I  /«««. 


0 
0 
0 
0 


0  83 
0  86 

0  41 

1  27 

2  11 

3  01 
2  04 


+0.1 
+0.2 
0.0 
—0.7 
—0.6 

—0.6 
—0.6 
—0.8 
-0.2 
— L9 

—4.7 
—0.3 


2  09  !  —0.4 


a  U 
8  57 


0  28 
0  80 


+  020 
+  0  17 
+  0  15 


—0.9 
—1.9 


—0.4 
—0.7 


—1.2 
—1.3 
— L6 


I 


+ 


+ 

+ 


0 
1 
0 
0 
0 


0 
0 
0 
0 
0 


43 
18 
42 

44 

48 


01 
35 
00 
25 
80 


+  0  20 

+  0  48 

+  2  07 

+  1  17 

+  2  43 

+  3  13 

+  3  40 

+  4  41 

+  6  49 

+  443 


+ 
+ 
+ 
+ 
+ 


5  01 

5  16 

6  21 
6  36 
6  56 


+  0  40 
+  8  48 
+  942 
+  10  01 
+10  10 

+10  16 
+10  44 
+  10  52 
+  10  50 
+  11  09 

+  11  21 

—  0  02 

—  0  04 
+  0  19 
+  0  26 


+0.3 
— L4 
+L0 
+L5 
+1,3 


0.0 
+0.2 

0.0 
+0.1 
+0.2 

+0.1 
+0.4 
+1.3 
+0.1 
—0.4 

—0.6 
—0.8 
—0.6 
-0.1 
—0.5 

—0,4 
—0.2 
+0.2 
+0.8 

+0.8 

+0.1 
—0.4 
—0.3 
—0.1 
0.0 

+0.2 
+0.3 
+  0.8 
+0.5 
+0.3 

+0.1 
—0.1 
—0.1 
—0.2 
—0.1 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 


0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


Ratio 
of 

rangM. 


1  »•» 

0.0 

0.0 

0.0 

0.0 

.   0.0 

l.« 

1.CK) 
0.60 

0.90 

o.»i 
(•.ST 
O.ST 

o.e-i 

0.22 
0.S5 

o.«i 

0.^5 
0.68 


0.91 
0.&.J 


0.74 
0.72 
0.6T 


1.12 
0.44 
1.39 
l.S« 
1.51 


1.00 
l.l* 

1.00 

1.04 
l.« 

LC4 
LI« 
1.51 
1.04 
0.84 

0.76 
0.6g 

0.76 
0.M 

a«) 

0.93 
LOS 
1.12 
1.12 

l.W 
0.tS 
0.91 
0.J7 

i.eo 

1.06 
1.W 
1.W 
L14 
L® 

Li)3 
0.96 

a9« 

0.92 

0.96 
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iBtervaL 

Baageof  tide. 

Tioplo  dinr- 
nal  inequality. 

Blnmal  wave. 

Mean  sea  level 
above  plane  of— 

1 

Varia- 

• 

'  s 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 
(Sg). 

Neap 
(Np). 

Great 

trupio 

(Gc). 

HWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

s 

HWI. 

LTTI. 

HHWI. 

LLWI. 

• 

val. 

1 

Wett. 

1 

A.  fTl. 

A.  tn. 

A.  m. 

A.  tn. 

feet. 

/«<. 

feet. 

fuL 

feet. 

feet. 

#••   Twkm 

feet. 

feet. 

/eeL 

o 

1 

0  53 

8  02 

0  546 

7  50a 

6.1 

7.0 

5.2 

6.5 

1.0 

0.1 

1.3 

3.0 

2.9 

7.0 

1  06 

8  16 

1  076 

8  04a 

6.2 

7.1 

5.3 

6.6 

1.0 

0.1 

1.3 

3.1 

3.0 

7.0 

3 

1  15 

8  27 

1  166 

8  15a 

6.0 

6.9 

5.1 

6.4 

1.0 

0.1 

13  50 

1.2 

3.0 

2.9 

\0 

1    4 

1  28 

858 

1  226 

8  24a 

5.8 

6.2 

4.4 

6.4 

1.0 

0.1 

1.2 

2.7 

2.9 

7.0 

5 

1  29 

859 

1  28b 

8  33a 

6.4 

6.8 

4.6 

6.2 

1.0 

0.1 

1.2 

2.7 

2.8 

7.0 

i    6 

1  32 

900 

1  326 

8  39a 

6.4 

6.8 

4.6 

0.0 

0.9 

0.1 

1.2 

2.7 

2.7 

7.0 

■    7 

1      1  36 

904 

1  366 

8  43a 

5.4 

6.3 

4.6 

5.7 

1.2 

0.1    

1.2 

2.7 

2.6 

7.0 

8 

1  44 

9  09 

1  446 

8  54a 

5.2 

6.0 

4.8 

5.5 

1.2 

0.1 

1.2 

2.6 

2.4 

7.0 

9 

•      2  20 

9  S5 

2  206 

9  41a 

5.8 

6.7 

4.8 

6.1 

1.2 

0.1 

1.2 

2.9 

2.8 

7.6 

10 

1 

2  55 

10  40 

2  556 

10  24a 

4.1 

4.8 

3.4 

4.4 

1.0 

0.1 

1.0 

2.0 

1.9 

7.0 

11 

3  30 

11  80 

3  306 

11  00a 

1.3 

1.5 

1.1 

1.5 

0.6 

0.1 

0.6 

0.6 

0.6 

7.5 

12 

2  56 

10  83 

2  566 

10  19a 

5.7 

6.6 

4.7 

6.0 

1.2 

0.1 

1.2 

2.8 

2.7 

7.6 

13 

3  00 

10  88 

8  006 

10  24a 

5.6 

6.5 

4.6 

5.9 

1.2 

0.1 

1.2 

2.8 

2.7 

7.5 

14 

4  00 

11  40 

4  006 

11  25a 

M 

5.9 

4.2 

6.4 

1.2 

0.1 

1.2 

2.6 

2.4 

7.5  1 

15 

4  25 

0  01 

4  256 

—  0  15a 

4.1 

4.8 

3.4 

4.4 

LO 

0.1 

1.0 

2.0 

1.9 

7.6 

1 
'16 

8  10 

147 

8  07a 

2  026 

4.2 

5.1 

3.3 

4.6 

0.9 

0.2 

1.0 

2.1 

2.1 

6.0 

17 

8  04 

1  49 

8  Ola 

2  036 

3.9 

4.7 

3.0 

4.3 

0.9 

0.2 

0.9 

2.0 

2.0 

6.0 

1 
18 

7  52 

1  48 

749a 

2  046 

3.4 

4.1 

2.7 

3.7 

0.8 

0.1 

0.9 

1.7 

1.7 

6.0 

19 

7  47 

146 

7  44a 

2  026 

3.3 

4.0 

2.6 

3.6 

0.8 

0.1 

0.9 

1.6 

1.6 

6.0 

20 

1 

745 

148 

7  42a 

1  596 

3.1 

8.8 

2.4 

8.4 

0.8 

0.1 

0.8 

1.6 

1.6 

5.6 

1 
21 

7  88 

1  37 

7  39a 

1  21a 

2.8 

3.4 

2.2 

3L0 

0.7 

0.1 

0.7 

1.4 

1.4 

5.0 

22 

0  22 

3  83 

9  24a 

3  11a 

1.1 

1.8 

0.9 

1.3 

0.4 

0.1 

0.4 

0.6 

0.6 

6.6 

23 

7  45 

1  38 

7  46a 

1  24a 

3.5 

4.2 

2.8 

8.8 

0.8 

0.1 

0.8 

1.8 

1.8 

5.0 

24 

744 

1  35 

7  45a 

1  23a 

4.0 

4.8 

3.2 

4.3 

0.8 

0.1 

0.8 

2.0 

2.0 

4.5  , 

25 

7  41 

I  31 

7  42a 

1  18a 

a.  8 

4.6 

3.0 

4.1 

0.8 

0.1 

0.8 

1.9 

1.9 

4.6 

26 

8  03 

2  19 

8  04a 

2  02a 

2.5 

3.0 

2.0 

2.7 

0.7 

0.1 

0.7 

1.2 

1.3 

4.5 

|27 

7  53 

1  43 

7  54a 

1  27a 

2.7 

3.2 

2.1 

2.9 

0.7 

0.1 

0.7 

1.4 

1.4 

4.0 

'28 

844 

2  17 

8  45a 

2  Ola 

2.5 

3.0 

2.0 

2.7 

0.7 

0.1 

8  66 

0.7 

1.3 

1.3 

4.0 

2!^ 

8  49 

2  42 

8  50a 

2  25a 

2.6 

3.1 

2.1 

2.8 

0.7 

0.1 

0.7 

1.8 

1.3 

4.0 

'30 

9  05 

2  47 

906a 

2  31a 

2.7 

3.2 

2.1 

2.9 

0.7 

0.1 

0.7 

1.4 

1.4 

4.0 

31 

8  52 

2  45 

8  53a 

2  28a 

2.6 

3.1 

2.1 

2.8 

0.7 

0.1 

0.7 

1.3 

1.8 

4.0 

i  32 

9  15 

8  04 

9  16a 

2  49a 

2.9 

3.5 

2.3 

8.1 

0.7 

0.1 

0.7 

1.4 

1.5 

4.0  ' 

33 

10  26 

4  23 

10  27a 

4  lua 

8.8 

4.6 

3.0 

4.1 

0.8 

0.1 

0.8 

1.9 

1.0 

4.0 

34 

9  35 

8  33 

9  36a 

3  16f< 

2.6 

3.1 

2.1 

2.8 

0.7 

0.1 

0.7 

1.3 

1.3 

4.0 

35 

lU  53 

4  58 

10  54a 

4  40a 

2.1 

2,5 

1.7 

2.3 

0.6 

0.1 

0.6 

1.0 

1.1 

4.0 

36 

11  20 

5  28 

10  22a 

5  08a 

1.0 

2.3 

1.5 

2.1 

0.6 

0.1 

0.6 

1.0 

1.0 

4.0 

37 

11  54 

6  04 

11  55a 

5  46a 

1.7 

2.0 

1.3 

1.9 

0.5 

0.1 

0.5 

0.8 

0.9 

4.0 

38 

0  16 

6  56 

0  186 

6  36a 

1.9 

2.3 

1.5 

2.1 

0.6 

0.1 

••....•. 

0.6 

1.0 

l.O 

4.0 

39 

2  14 

9  03 

2  156 

845a 

2.4 

2.9 

1.9 

2.6 

0.7 

0.1    

0.7 

1.2 

1.2 

4.0 

40 

0  15 

6  57 

0  176 

6  dSa 

2.0 

2.*4 

1.6 

2.2 

0.6 

0.1 

0.6 

1.0 

1.0 

4.0  ' 

41 

0  30 

7  15 

0  316 

6  57a 

2.1 

2.6 

1.7 

2.3 

0.6 

0.1 

0.6 

1.0 

1.1 

4.0 

42 

0  45 

7  30 

0  466 

7  14a 

2.3 

2.8 

1.8 

2.5 

0.6 

0.1 

0.6 

1.2 

1.2 

4.0 

43 

1  43 

8  34 

1  446 

8  18a 

2.7 

3.2 

2.1 

2.9 

0.7 

0.1 

0.7 

1.4 

1.4 

4.0  ! 

44 

1  54 

8  49 

1  556 

8  33a 

2.8 

3.4 

2.2 

3.0 

0.7 

0.1 

0.7 

1.4 

1.4 

4.0 

45 

2  11 

909 

2  126 

8  53a 

2.8 

3.4 

2.2 

3.0 

0.7 

0.1 

0.7 

1.4 

1.4 

3.5 

46 

4  30 

12  01 

4  316 

11  44a 

2.6 

3.1 

2.1 

2.8 

0.7 

0.1 

0.7 

1.3 

1.3 

3.5 

47  ' 

2  23 

9  23 

2  246 

9  09a 

3.1 

3.7 

2.5 

3.3 

0.7 

0.1 

0.7 

1.6 

1.6 

4.0 

48 

3  10 

10  17 

8  116 

10  Ola 

3.2 

3.8 

2.5 

3.5 

0.8 

0.1 

0.8 

1.6 

1.8 

4.0 

49 

3  27 

10  36 

3286 

10  21a 

3.4 

4.1 

2.7 

3.7 

0.8 

0.1 

0.8 

1.7 

1.7 

4.0 

50 

3  35 

10  45 

8866 

10  31a 

3.5 

4.2 

2.8 

3.8 

0.8 

0.1    

0.8 

1.8 

1.8 

4.0 

51 

3  39 

10  51 

3406 

10S7a 

3.7 

4.4 

2.9 

4.0 

0.8 

0.1    

0.8 

1.8 

1.9 

4.0 

52 

4  03 

11  18 

4  046 

11  05a 

8.8 

4.6 

3.0 

4.1 

0.8 

0.2  , 

0.8 

1.9 

1.9 

3.5 

53 

4  08 

11  26 

4  096 

11  13a 

3.8 

4.6 

3.0 

4.1 

0.7 

0.8 

0.8 

1.9 

1.9 

3.5 

54 

4  13 

11  83 

4  146 

11  20a 

4.0 

4.8 

8.2 

4.3 

0.6 

0.4 

0.8 

2.0 

2.0 

3.5 

55 

4  20 

11  43 

4  216 

11  30a 

3.8 

4.6 

3.0 

4.1 

0.5 

0.6 

0.8 

1.9 

1.9 

3.5 

56 

4  30 

11  55 

4  316 

11  41a 

3.6 

4.3 

2.8 

3.9 

0.4 

0.6 

0.7 

1.8 

1.8 

3.5 

57 

8  14 

2  15 

8  15a 

I  57a 

2.4 

2.9 

1.9 

2.6 

0.7 

0.1    

0.7 

1.2 

1.2 

4  0 

58 

8  39 

2  12 

8  40a 

1  54a 

2.4 

2.9 

1.9 

2.8 

0.7 

0.1 

0.7 

1.2 

1.2 

4.5 

59 

9  02 

2  35 

9  03<« 

2  19a 

2.3 

2.8 

1.8 

2.5 

0.6 

0.1 

0.6 

1.2 

1.2 

4.0 

60 

9  10 

2  42 

9  11a 

2  24a 

2.4 

2.9 

1.9 

2.6 

0.7 

0.1 

0.7 

1.2 

1.2 

4.0 

24862—02- 


23 


354 


TABLE  3.— TIDAL  DIFFERENCES 


« 

"A 


1 
2 
3 

4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 


25 
26 
27 
28 
29 

30 
31 
32 
83 
34 

35 
36 
87 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 


50 
51 
52 
53 
54 
55 


56 
57 
58 
59 
60 
61 

62 
63 
64 
65 
66 
67 


Station. 


NOKTH  AMERICA  (East 
Coast)— Continuea . 

viBonnA— continued. 

Chesapeake  Bay— Continued. 

Muniford  Island,  York  Rh'or.. 

Capaliosic,  York  River 

Moody's  Wharf,  York  River . . . 

Weet  Point,  York  River 

Clierrystone  Light 


Geographic  poeltion. 


Lati- 
tude. 


Longitude. 


Arc.    I  Tiiue. 


Standard  port  for 
reference. 


Mobjack  Bay 

Mattawoman  Creek \ 

Cherry  Point,  Piankatank  River. 
Harrow's  Wharf,  Piankatank  R . . 

Stingray  Point  Light 

Lawson  Bay,  Rappahannock  River 
Carter  Creek,  Rappahannock  R . . . 
Orchard  Point,  Rappahannock  R. 
Urbanu,  Rappahannock  River... 
Tappahannock,  Rappahannock  R 

Saunder's  Whf.,  Rapiiahannock  R 
Port  Royal,  Rappahannock  River 
Cor  bins  Neck,  Rappahannock  II.. 
FrederioksbarK,  Rappahannock  R 
Pungoteagne  Creek 

Dividing  Creek 

Great  Wicomico  River  Light. . . . 

Watts  Island  Light 

Hunting  Creek 


Xorth. 

o     / 

37  16 
37  *>3  , 
37  26 
37  32  , 

37  15  I 

37  22 
37  24 
37  31 
37  32 
37  34 

37  37 
37  39  I 
37  39 
37  38 
37  56 


.1 


MARYLAND  AND  VIRQINIA. 

Potomac  River. 


Smith  Point  Light.  Va 

Point  Lookout  Light,  Md 

Coan  River,  Va 

Kiosale,  Yeoc^mico  River,  Va... 
St.  Mary.  St.  Mary  River,  Md. . . . 

Piney  Point  Light,  Md 

Leonardtown,  Breton  Bay,  Md. . . 

Blakistone  Island  Light,  Md 

Lancaster,  Wicomico  River,  Md. 
Colonial  Beach,  Va 


Lower  Cedar  Point,  Md 

Mathias  Point,  Ya 

Chapel  Point,  Port  Tobacco  R.,  Va 

Naojemoy  Creek,  Md 

Aqnia  Creek.  Va 

Liverpool  Point,  Md 

Suantioo  Creek,  Va 
eep  Point,  Md 

Indian  Head,  Md 

Glymont,  Md.,. 

Marshall  Hall,  Md 

Mount  Vernon,  Va 

Fort  Washington,  Md 

River  View,  Md 

Alexandriik  Va 

DISTRICT  OP  COLUMBIA  AND  VIR- 
GINIA. 

Potomac  /Jtrcr— Continued. 

Gieeboro  Point. D.C 

Washington  Naw-Yard,  D.  C 

Ar»enal  Wharf,  I).  C 

Long  I  (ridge,  soiitli  <md,  Va 

Aqueduct  Bridgt*.  D.C 

MankiiiH  Fishery.  Va 

MARYLAND— continued. 
Cheeapeake  .Bay— Continued. 

Shelltown,  Pocomoke  River 

Rehobotli,  Pocomoke  River 

Newtown,  Pocomoke  River 

Mattapony,  Pocomoke  River 

Snow  Hill,  Pocomoke  River 

Janes  Island  Light 

Crisfleld 

Solomonn  Lump  Light 

Holland  Inland  Bar  Light 

Great  Shoals  Lieht,  Monie  Bay . . . 

Vienna,  Nauticoke  River .*.... 

Clay  Island  Light 


87  54 

38  U2 

37  59 

88  02 

38  11 

38  08 
38  15 
38  12 
38  16 
38  15 

38  20 
38  24 
38  28 
38  25 
38  23 

38  28 
88  32 
38  34 
38  86 
38  37 

38  41 
38  42 
38  43 
38  43 
38  48 


38  51 
38  52 
:W  52 
38  53 
38  54 
38  55 


37  59 

38  U3 
38  05 
38  07 
38  09 
37  58 

37  59 

38  03 
38  04 
38  13 
38  29 
38  14 


Wett. 


c  ' 
76  31 
76  38 
76  42 
76  48 
76  02 

76  21 

75  58 

76  17 
76  24 
76  16 

76  23 
76  26 
76  27 
76  U 
76  52 


77  01 

76  59 

77  01 


77 
77 

77 


U2 
04 
06 


75  39 
75  40 
75  34 
75  29 
75  25 
75  55 

75  51 

76  01 
76  06 
75  53 
75  49 
75  58 


38  05 

77  02  ' 

38  10 

77  11 

38  14 

77  17 

38  18 

77  27 

37  40 

75  50 

37  44 

76  19 

37  48 

76  15 

37  47 

75  54 

37  48 

75  43 

76  12 
76  19 
76  28 
76  34 
76  26 

76  32 
76  41 
76  45 
76  50 
76  57 

76  58 

77  02 
77  02 
77  07 
77  19 

77  16 
77  17 
77  12 
77  10 
77  (►8 

77  06 
77  05 
77  02 
77  02 
77  02 


5 
5 
5 
5 


h.  m. 
06 
07 
07 
07 

5  04 

5  05 
04 
05 
06 
05 


5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 

m 

0 

5 


6 
5 
5 
5 
5 

5 


09 
09 
09 
09 
09 

08 
08 
08 
08 
08 


5 
5 
5 
5 
5 
5 


5 
5 
5 
5 
5 
5 

5 
5 
5 
5 

5 


08 
08 
08 
08 
08 
08 


03 
03 
02 
02 
02 
(H 
03 
04 
04 
04 
03 
04 


06 
06 
06 
06 
07 

08 
09 
09 
10 
03 

05 
05 
04 
03 


05 
05 
06 
06 
06 


06 
5  07 
5  07 
5  07 
5  08 

5  08 
5  08 
5  08 
5  08 
5  09 


Tidal  differences. 


Time. 


Name. 


Page. 


HW. 


LW. 


Height.      j  Ratio 

I      of 

ranges. 


HW. 


LW. 


Old  Point  Comfort. 
Old  Point  Com  fort 
Old  Point  Comfort. 
Old  Point  Com  fort. 
Old  Point  Comfort. 

Old  Point  Comfort. 
Old  Point  Comfort. 
Old  Point  Comfort. 
Old  Point  Comfort. 
Old  Point  Comfort. 

Old  Point  Comfort. 
Old  Point  Comfort 
Old  Point  Comfort. 
Old  Point  Comfort. 
Old  Point  Comfort. 

Old  Point  Comfort. 
Old  Point  Comfort 
Old  Point  Comfort. 
Old  Point  Comfort. 
Old  Point  Comfort. 

Old  Point  Comfort. 
Old  Point  Comfort. 
Old  Point  Comfort. 
Old  Point  Comfort. 


Old  Point  Com  fort. 
Old  Point  Comfort. 
Old  Point  Comfort. 
Old  Point  Comfort. 
Old  Point  Comfort. 


Washington 
Washington 
Washington 
Washington 
Washington 

Washington 
Washington 
Washington 
Washington 
Washington 

Washington 
Washington 
Washington 
Washington 
Washington 

Washington 
Washington 
Washington 
WoshiDgton 
Washington 


Washington 
Washington 
Washington 
Washington 
Washington 
Washington 


Old  Point  Comfort. 
Old  Point  Comfort. 
Old  Point  Comfort. 
Old  Point  Comfort. 
Old  Point  Comfort. 
Old  Point  Comfort. 

Old  Point  Comfort. 
Old  Point  Comfort. 
Old  Point  Comfort. 
Old  Point  Comfort. 
Old  Point  Com  fort. 
Old  Point  Comfort. 


93 
93 
93 
93 
93 

93 
93 
93 
93 
93 

93 
93 
93 
93 
93 


rime  tneridiati. 

5C    W. 


89 

+ 

89 

-f- 

89 

+ 

80 

-1- 

89 

— 

70^ 

h.  m. 
0  29 

0  45 

1  22 
1  31 
0-22 


Mean  Low 
Water. 


89 

—  0  10 

89 

-  0  40 

89 

^  1  19 

89 

--  1  30 

89 

+  1  2'1 

89 

-f  1  41 

89 

+  2  29 

89 

+  1  43 

89 

-r  2  2< 

89 

-r  4  24 

89 

-h  6  44 

89 

-h  7  .10 

89 

-f-  8  57 

89 

-t-10  01 

89 

-+-  2  11 

89 

+  2  47 

89 

+  2  04 

89 

f  2  3ft 

89 

+  3  05 

89 

-f  3  51 

89 

+  4  12 

8l» 

+  4  32 

89 

-h  4  45 

89 

+  5  02 

93 

—  6  25 

9:t 

—  6  01 

93 

-  6  11 

93 

-  6  01 

93 

-  5  42 

—  1 


93 
93 
93 
93 
93 
93 


89 
89 
89 
89 
89 
89 
89 
89 
89 
89 
89 
89 


4- 


4- 

+ 
+ 


—  4  17  I— 


15 
40 
2;{ 
17 
3  19 

3  07 
2  44 
2  21 
2  0( 
58 


1  22 
1  16 
0  58 
0  56 
0  29 


0  12 
0  00 
0  06 
0  02 
0  12 
0  23 


49 
40 
57 


6  08 


13 
59 

01 
36 
04 
45 
6  09 
4  33 


h.  m. 

+  0  28 
+  0  49 
+  1  28 
+  2  06 
-I-  0  27 

-h  0  16 
^  1  53 
-r  1  56 
4-  2  23 
-»-  1  43 

+  2  26 
-  3  17 
+  2  40 
3  28 
5  31 


t 


-^  7  51 
-  8  37 
i-lO  04 
+  11  09 
^  2  44 

-h  3  26  —1.4 

^  3  20  —1.4 

-h  3  18  —0.6 

+  3  44  0.0 


feet.   : 
+  0.3 
-1-0.3 
-^0.5  i 
+  10  i 
O.U  I 

—0.1  i 

-0.4 
—1.2 
—1  3 
— L4 

—1.3 
—1.2 
—1.2 
—1.2 
—0.9 

— l.O  I 
—0.4  j 
—0.2  I 
+0.3  ' 
6 


+  4  13 

4  4  35 

+  4  56 

+  5  10 

+  5  31 


— 

6  43 

.^ 

6  12 

^_ 

6  2.3 



6  14 

— 

5  51 

25 
49 
31 
25 
23 


—  3  12 

—  2  47 

—  2  23 


05 
59 


1  24 
1  18 
1  00 
0  57 
0  36 


0  12 
0  00 
0  06 
0  03 
0  12 
0  24 


+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 


4  41 

5  19 

6  13 
6  41 
8  00 


29 

31 
10 
30 
26 
6  51 
5  13 


-1.1 
—1.1 
—1.1 
—1.0 
—0.8 

-1  4 
—1.3 
—1.2 
—1.1 
—1.0 

— L2 
—1.4 
-1.2  I 
—1.5 
—1.4 

—1.3 
—1.2 
—1.1 
— l.M 
-0.8 

—0.7 
—0.6 
—0.4  ' 
—0.4  ' 
—0.2  ■ 


/e€t, 
0.0 
0.0 
0.0 
0.0 

O.U 

0.0 
0.0 
O.U 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0-0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

O.U 
0.0 


—0.1 
0.0 

—0.1 
0.0 
0.0 

+0.1 


-1-0.1 
—0.4 
^0.7 
—0.4 
0.0 
— l.u 

—0.6 
—0.8 
—1.0 
—1.0 
—0.7 
-LO 


0. 

o. 

0. 
0. 

o. 


0 

o 

0 

0 
0 


0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 

ao 

0.0 


o. 

0. 
0. 

o. 


0 
0 
0 
0 
0 


0.0 
0.0 


1.12 
I  12 

Lio 
Li9 
Li-0 

o.@ 

0  tHi 
0.52 

0.44 

0.4t* 

0.52 
ii.X 
U.  5-J 
U.6I 

0.6- 

u.m 
u.  9: 
1. 1: 

IX  TG 

0.44 
0+4 
0.T6 
1.\J0 


0.56 
0.5« 

0.68 

0.53 
0.5T 
0.60 

U.63 

o.«: 

0-60 
0.  5i 
0.60 
0.5«» 
Qs3 

0.5: 
0.ft) 
0.63 
O-fiT 
0.73 

O.TS 
0.»i 
OiC 

e.< 


6-97 
l.w 

0-97 

1.  («' 


l-«4 
0.^ 
0-T2 
0.84 
l.«* 
0.«! 
0.76 

a6< 

0.72 


i 

I 


K 


AND  TIDAL  CONSTANTS, 


355 


Interval. 


J  25 

,   26 

27 

28 

29 

30 
31 
•A2 
33 
34 

35 
36 
37 
3a 
,i9 

40 
41 
42 
43 
44 

45 
46 
47 
48 
40 


50 
51 
52 

r»3 

54 
55 


>6 

>7 
'>8 
»9 
(0 

(1 

i'2 
13 

;4 

i5 
6 
7 


0  10 
0  31 

0  50 

I  o:{ 

1  20 

1  15 
1  40 
1  30 

1  40 

2  00 

2  27 

3  02 
3  10 

3  25 

4  24 


4 
4 
5 
5 
5 


35 
50 
22 
30 

45  I 

6  20 
e  26  I 
6  44  , 

6  46  I 

7  13 


7 

7 

7 
7 

7 


30 
42 
36 
40 
54 


8  05 


0  10  I 

1  07  I 

2  19  ' 

2  30 

3  35 
0  20  I 

0  22  i 
0  56  I 
0  24  , 

1  05  ; 

2  30  i 
0  53  I 


6 
6 
7 

7 
7 

7 
8 
7 


30 
52 
12 
26 
47 

40 
10 
57 


8  08 
8  30 

8  56 
0  32 

9  50 
9  56 

10  57 

11  08  ' 
11  33 

11  57 

12  15 
12  21 

0  32 
0  38 
56 
59 
20 


0 
0 
1 


1 
1 
1 
1 
2 
2 


44 

56 
50 
53 
08 
20 


7  00 

7  38 

8  33 

9  01 
10  20 

6  48 


6 

7 


50 
28 

6  48 

7  44 
9  10 
7  31 


Tropio. 


HHWI. 


h.  m. 

9  I3a 

928a 
10  05a 
10  14a 

8  24a 

8  35a 

9  27a 
10  05a 
10  15a  ; 
10  11a  ! 

10  26a  I 

11  14a 

10  28a 

11  09a 
0  43{> 

3  026 
3  466 

5  136 

6  176 

10  59a 

11  38a 
11  31a 
11  26a 
11  62a 


0  126 
0  336 

0  526 

1  056 
1  226 

1  126 
1  376 
1  286 
1  386 

1  586 

2  256 

2  596 

3  176 

3  226 

4  216 

4  326 

4  576 

5  206 
5  376 

5  426 

6  186 
6  246 
6  426 

6  446 

7  116 


7 
7 
7 
7 
7 


286 
406 
346 
386 
526 


8  036 


0  116 

1  086 

2  216 

2  316 

3  366 
0  306 

0  336 
0  326 
0  296 
J  076 
2  326 
0  556 


LLWI. 


h. 
2 
2 
3 
4 
2 

2 
3 
3 
4 


9». 

28a 
48a 
29a 
07a 
28a 

15a 
52a 
49a 
13a 


8  43a 

4  16a 

5  09a 

4  32a 

5  20a 
7  27a 

9  45a 
10  32a 
12  Ola 

406 
43a 


0 

4 


5  21a 
5  57a 
5  16a 
5  46a 


6  086 
6  306 

6  506 

7  066 
7  296 

7  556 

8  246 
8  106 
8  216 

8  426 

0  096 

9  476 
10  036 

10  126 

11  126 

11  226 

11  466 

12  106 
12  276 
12  356 

0  45a 

0  51a 

1  07a 
1  10a 
1  31a 


1 
2 


54a 

07a 
2  00a 
2  03a 
19a 
30a 


2 
2 


6  44a 

7  21a 

8  14a 

9  44a 
10  03a 

6  30a 

6  32a 
6  3la 

6  33a 

7  25a 

8  5Ia 
7  12a 


Range  of  tide. 


Tropic 
HW 

inter- 
val. 


Tropic  diur-     tm««««i  «,«««      Mean  nea  level 
naliiieqnality.'  I>i"rn«l  wave,  above  plane  of- 


Tropic 


Predic-I  Tropic 


range.     tiunB.  I  LL 


W. 


I    Varia- 
tion of 
,  tlie  com 
pass. 


feet. 
0.7 
0.7 
0.7 
0.8 
0.7 

0.7 
0.6 
0.5 
0.5 
0.3 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.6 
0.6 


I 


feet. 
1.4 
1.4 
1.5 
1.8 
1.2 

1.2 
1.0 
0.6 
0.6 
0.6 

0.6 
0.6 
0.6 
0.0 

0.8 


0. 
0. 

0. 

0. 
0. 
0. 


0.5 
0.5 
0.5 
0.5 
0.5 
0.5 


0.9 
0.5 
0.4 
0.5 
0.6 
0.5 


/eet. 
1.4 
1.4 
1.5 
1.8 
1.3 

1.2 
1.0 
0.7 
0.6 
,0.6 

0.6 
0.7 
0.7 
0.7 
0.8 


1.2 


0.5 

0.7 

0.5 

0.7 

0.5 

0.7 

0.5 

0.8 

0.5 

0.8 

<'.4 

0.8 

0.4 

0.8 

0.4 

0.9 

0.4 

1.0 

0.4 

1.0 

0.4 

0.9 

0.4 

0.8 

0.4 

0.9 

0.4 

0.8 

U.4 

0.8 

0.4 

0.8 

0.4 

0.9 

0.4 

1.0 

0.4 

1.0 

0.5 

1.1 

0.5 

1.2 

0.5 

1.2 

0.5 

1.3 

0.5 

1.3 

0.5 

1.4 

1.4 

1.5 
1.4 
1.4 
1.5 
1.6 


1.0 
0.8 
0.8 
0.8 
0.9 
0.8 


0.8 

0.8 

1.0 

1.1 

1.2 

1.2 

1.4 

1.4 

1.0 

1.0 

0.6 

O.C 

0.5 

0.5 

1.0 

1.0 

1.8 


0  7 
0.7 
0.7 
0.8 
0.9 

0.8 
0.9 
0.9 
1.0 
1.0 

0.9 
0.8 
0.9 
0.8 
0.8 

0.9 
0.9 
1.0 
1.0 
1.1 

1.2 
1.2 
1.3 
1.3 
1.4 


1.5 
1.5 
1.5 
1.5 
1.5 
1.6 


0.7 

1.3 

1.3 

0.6 

1,0 

1.1 

0.6 

0.9 

0.9 

0.6 

1.0 

1.1 

0.7 

1.2 

1.3 

0.7 

0.8 

0.9 

1.3 
0.8 
(».8 
0.8 
0.9 
0.8 


West. 

o 

4.0 
4.0 
4.0 
4.0 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 

4.0 
4.0 
4.0 
4.0 
5.0 

4.5 
4.5 
5.0  ' 
5.0 


5.0 
5.0 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 


4.5 
5.0 
4.5 
4.5 
4.5 
4.5 


5. 
5. 
5. 
5. 
5. 


5.0 
5.0 
5.0 
5.0 
5.0 
5.5 
5.0 


'i 


356 


TABLE  3.— TIDAL  DIFFERENCES 


5 
E 

0 


1 
2 
8 

4 
5 

6 
7 
8 
9 
10 

11 
12 
1» 
14 
15 

16 
17 
18 
10 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 


45 
46 


47 
48 
49 

50 

51 

52 
53 
54 
55 
56 

57 
58 
59 
60 
61 

62 
63 
64 
65 
66 

67 
68 
69 
70 
71  ■ 


Station. 


IfORTH  AMERICA  <Ea8T 
Coast)— Continoed. 

UABTLAND — continoed. 

Chesapeake  ifay— Continued. 

Hooper  Strait  Light 

Drum  Point,  Patuxent  Kiver. . . 

Benedict,  Patuxent  River 

Nottinsham,  Patuxent  River. . . 
Cove  Point  Light 

James  Point 

Shan>8  Island  Light 

Cambridge,  Choptaak  River — 
Dover  Ferry,  Choptank  River. . 
Oxford,  Tred  Avon  Creek 


Geographic  position. 


Standard  port  for 
reference. 


Tidal  differences. 


I 


Lati- 
tude. 


Longitude. 


Arc.      Time. 


Xorth. 


Eastern  Point,  Tred  Avon  Creek. 

Fairhaven,  Herring  Bay 

PoplaV  Island 

Bloody  Point  Bar  Light 

St.  Michaels 


Dutchman  Point,  West  River 

Thomas  Point  Shoal  Light 

Mayo  Point,  South  River 

Bay  Ridge 

Aunapous,  Severn  River 

Sandy  Point  Light 

Persimmon  Point,  MagothyRiver. 
Love  Point  Lizht.  Chester  River. . 

Qneeitstowu,  Chester  River 

Holton  Point,  Chester  River 


Melton  Point,  Chester  River 

Cbestertown,  Chester  River 

Bodkin  Point,  Patapsco  River. . . . 

Seven 'Foot  Knoll  Light 

Xorth  Point,  Patapsco  River 

Fort  Carroll  Light,  PatJipsoo  River 
Fort  MoHenry.  Patapsco  River. . . 

Baltimorb,  Fells  Point 

Tolchester  B«*ach 

Turkey  Point,  Middle  River 

Pooles  Island  Light 

Howell  Point 

Betterton,  Sassafiras  River 

Frederick,  Sassafrns  River 

Elk  River  Entr.,  Rey holds  Wharf. 

Back  Creek  Entrance,  Elk  River. . 

Elkton,  Elk  River 

Havre  de  Grace,  Susquehanna  R. . 
Port  Deposit,  Susquehanna  River. 

viBomiA— continued. 

Outer  eoaet. 

Yi  r gin  J  a  Beach 

False  Cape  Life-Saving  Station. . . 

NORTH  CAROLINA. 

Currituck  Beach  Light 

Oregon  lulet 

New  Inlet 

Hatteras  Inlet 

Ocrakoke  Inlet 


Cape  Lookout 

Beaufort 

New  Topsail  Inlet. 
Masonl>oro  Inlet. . . 
Carolina  Beach  .... 


Cape  Fear  Biver  and  Branehet. 

Bald  Head,  Cape  Fear  Li^ht 

Fort  Caswell 

Sonthport  or  Smithville 

Federal  Point 

Reeves  Point 

Orton  Point  Poet  Light 

Campbell  Island  Post  Light 

Brunswick  River  Entrance 

Hospitol  Point  Post  Light ....... 

WiLMINQTOM 


Castle  Hayne 

Bannenuans  Bridge 
Magnolia  Quarry  . .. 

Point  Cnswell 

White  Hall 


38  32 
38  38 
38  34 
38  45 
S8  41 

38  46 
38  45 
38  46 
38  50 
38  47 

38  52 
38  54 
38  55 
38  56 

38  58 

*39  01 
30  03 

39  03 

38  59 

39  05 

39  08 
39  12 
39  08 
39  09 
39  12 

39  13 
39  16 
39  17 
39  13 
39  18 

39  17 
39  22 
89  22 
39  22 
39  26 

39  31 
39  :}6 
39  32 
39  36 


36  50 
36  36 


36  23 
35  48 
35  41 
35  r2 
85  04 

34  36 
34  43 
34  22 
34  11 
34  02 


33  52 
33  54 
33  55 

33  58 

34  00 

34  03 
34  07 
34  11 
34  12 
34  14 

34  21 
34  35 
34  52 
34  27 
34  30 


Weet. 


0     / 

o     / 

38  14 

76  04 

38  10 

76  25 

38  30 

76  40 

38  43 

76  42 

38  23 

76  23 

I  4 


78  01 


77 
77 


56 
57 


77  56 
77  56 

77  58 
77  57 
77  57 

77  56 

77  46 

78  02 

78  11 
78  28 


76  21 
76  22 
76  04 
76  00 
76  10 

76  06 
76  33 
76  23 
76  24 
76  13 

76  30 
76  26 
76  30 
76  27 
76  29 

76  23 
76  26 
78  17 
76  10 
76  09 

76  05 
70  04 
76  26 
76  25 
76  26 

76  31 
76  85 
76  35 
76  14 
76  23 

76  36 
76  07 
76  04 
75  53 
75  59 

75  52 

75  50 

76  05 
76  06 


75  58 
75  53 


75  50 
75  32 
75  20 

75  44 

76  01 

7fl  31 

76  39 

77  38 
77  49 

77  53 

78  00 
78  01 


A. 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5  06 
5  06 
5  06 
5  06 
5  06 

5  06 
5  06 
5  05 
5  05 
5  05 


m. 
04 
06 
07 
07 
06 

05 
05 
04 
04 
05 

04 
06 
06 
06 
05 


5 
5 
5 
5 
5 

5 
5 
5 
5 
6 

505 
5  04 
504 
5  04 
5  04 

03 
03 
04 
04 


04 
04 
06 
06 
06 

06 
06 
06 
05 
06 


5  04 
5  04 


5 
5 
5 
5 
5 

5 
5 
5 
5 
5 


03 
02 
02 
03 
04 

06 
07 
11 
11 
12 


5  12 

5  12 

5  12 

5  12 

5  12 

5  12 

5  12 

5  12 

5  12 

5  12 

5  12 

5  11 

5  12 

5  13 

5  14 

Baltimore.., 
Baltimore... 
Baltimore.., 
Baltimore.., 
Baltimore... 

Baltimore.., 

Baltimore.. 

Baltimore.., 

Baltimore.. 

Baltimore.., 

Baltimore.. 

Baltimore.. 

Baltimore.., 

Baltimore.. 

Baltimore.. 

Baltimore... 

Baltimore.. 

Baltimore... 

Baltimore... 

Baltimore... 

Baltimore.., 
Baltimore... 
Baltimore... 
Baltimore... 
Baltimore. . , 

lUltimore... 
Baltimore... 
Baltimore... 
Baltimore... 
Baltimore... 

Baltimore... 
Bsltimore... 
Bsltimore... 
Raltimon^.., 
Baltimore... 

Baltimore... 
Baltimore... 
Baltimore.., 
Baltimore. . 
Baltimore... 

Baltimore. . , 
Baltimore... 
Baltimore. . , 
Baltimore.., 


OldPointComfort. 
Old  Point  Comfort. 


OldPointComfort 
OldPointComfort 
OldPointComfort 
OldPointComfort 
OldPointComfort 

Chu'leston 

Charleston 

Charleston 

Chsrlpston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Wilmington 

Wilmington 

Wilmington 

Wilmington 

Wilmington 

Wilmington 

Wilmington 

Wilmington 

Wilmington 


97 
07 
07 
97 
97 

97 
07 
97 
97 
97 

07 
07 
97 
97 
97 

97 
97 
97 
07 
97 

97 
07 
97 
97 
97 

97 
97 
97 
97 
97 

97 
97 
97 
97 
97 
97 
97 
97 
97 
97 

97 
97 
97 
97 


89 
89 

80 
89 
89 
89 
89 

105 
105 
105 
105 
105 


Time. 


HW. 


LW. 


Time  meridian, 
75°  W. 


h.  tn. 


-5 
—5 

—4 
—3 


—3 


10 
17 
13 
03 
51 

10 
56 


-3  13 


—2 
—2 


11 
40 


—I  56 
—3  10 
—3  14 
—3  04 
—2  35 

—2  51 
—2  25 
—2  34 
—2  24 
—  1  5.> 


28 
45 


~1 

—  I 

— 0 

—0  15 

j  0  05 

4  0  19 
4  0  41 
—0  47 
—0  04 
—4)  24 

—0  03 
-HO  01 
0  00 
+0  15 
-rO  20 

+0  46 
+111 

+  1 
-1-1 
+1  50 

-f  2  18 
+2  53 
-»-3  01 
+3  24 


-0  55 
-1  01 


24 
54 


— 1 
— 1 
— 1 
— 1 


09 
81 
24 
42 


—1  45 

—1  05 
—0  12 
—0  39 
-0  27 
—0  14 


105 

-«  02 

105 

0  00 

105 

-f  0  02 

105 

+0  29 

105 

•f0  44 

105 

4-1  08 

101 

—0  52 

101 

—0  26 

101 

-4)  19 

101 

0  00 

301 

4-2  08 

101 

—5  48 

101 

-f  0  53 

101 

+4  34 

101 

—5  45 

h.  m. 
—5  13 
—5  26 
—A  03 
—2  43 
—4  49 

—4  05 

03 
53 
11 
20 


-1 
-2 


—2 


34 
24 


Height. 


81 

59 

3  23 

3  19 

2  10 

3  04 
48 

—2  09 
—2  34 
—2  15 

—I  04 
—0  54 
—1  06 
-0  21 
—0  05 

i-0  00 
40  23 
—0  14 
—0  38 
— 0  11 

—0  02 
4-0  01 
0  00 
4-0  05 
4-0  10 

4-0  27 

+  1  04 

4-1 
-r2 

4-1  40 

4-2  43 
+3  43 

4-3  06 
4-2  24 


—0  38 
—0  45 

— 0  53 
— 1  15 
—I  «I9 
—1  28 
—1  31 

—1  04 
—0  15 
—0  39 
—0  28 
—0  16 

— 0  05 

—0  02 

4-0  01 

+0  42 

4-1  05 

4-1  41 
—1  18 
—0  39 
— 0  20 
0  00 

4-2  11 
—6  47 
+  1  11 
4  4  50 
—5  37 


Ratio 
of 

ranget 


HW. 


LW. 


Mean  Low 
Water, 


feet. 
4-0.5 
0.0 
4-0.3 
-0.3 
-0.2 

4-0.2 
4-0.1 
4-0.5 
4-0.7 
4-0.5 

4-0.6 
+0.3 
O.U 
—0.1 
+0.1 

—0.2 
—0.4 
—0.5 
—0.3 
—0.3 

0.0 
—0.2 

O.U 
+0.4 
+0.5 

+0.6 
+0.8 
—0.2 
—0.2 
—0.2 

—0.1 

+0.1 

0.0 

0.0 

0.0 

0.0 
+0.2 
+  0.8 

+  1.2 
+0.0 

+0.9 
+0.8 
+0.8 
4-U.9 


+0.3 
+0.2 

+  0.3 
+0.2 
+0.8 
—0.5 
—0.6 

— L4 
-2.3 
— l.l 
—1.0 
—0.9 


feet. 
0.0 
U.  0 
0.0 
U.O 
O.U 

0.0 
0.0 


O.U 
0.0 
O.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
O.0 

0.0 

0.0 
0.0 
0.0 
0.0 

0.0 

ao 

0.0 

0.0 
0.0 

0.0 
O.U 
0.0 
0.0 


0.0 
0.0 


0.0 
0.0 
0.0 
0.0 

ao 

0.0 
0.0 
0.0 

ao 

0.0 


—0.8 

0.0 

-0.7 

0.0  ' 

—0.6 

0.0 

— LO 

0.0 

— L2 

0.0 

— L4 

0.0 

+0.8 

ao 

-0.4 

0.0 

+0.3 

ao 

0.0 

0.0 

—4).  9 

0.0 

—1.1 

0.0 

-0.3 

0.0 

—1.8 

0.0 

—1.9 

aa 

1.39 
1.00 
1.23 
1-23 
1.13 

1.15 

LOT 


0.0 

l.Z» 

0.0 

1.x 

,      0.0 

t 

L3S 

'    ao 

i.4i 

,      0.0 

1.2< 

o.o 

0.99 

0.0 

0.»} 

O.U 

1.07 

o.o 

0.83 

0.0 

0.66 

U.O 

0.58 

ao 

0.74 

0.0 

0.74 

0.99 
0.62 
0.92 
l.il 
l.SU 

1.48 

l.tU 

U.  K2 

u.8-i 

O.Jf2 

l.tC 
LW 
\.w 
\AV 

1.00 

i.n 

l.M 

l.y: 

1.72 

1.T2 
1.23 
l.ft4 
1.7i 


1.12 

1.UP 

1.12 

l.'HB 

1.12 

©,:« 

§.M 
O.T» 
0.^ 
0.82 

0-!« 

0,76 

0.72 
1.S2 
L15 
l.ll 
1.  * 

ass 

0J< 
0.33 
0.21 
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' 

Inteiral. 

Sange  of  tide. 

Tropic  diar- 
nal  inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 

1 

Mean. 

Tropic. 

Mean 

(Mb). 

Spring 
<Sg). 

Neap 
(Np). 

Great 
tropic 
(Go). 

HWQ. 

LWQ. 

Tropic 
inter* 

1 
Tropic 
range. 

Predic- 
tions. 

1 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

IS5 

HWI. 

LWI. 

HHWI. 

LLWl. 

Tal. 

1     "  ^ 

1 

Weet. 

A.  m. 

A.  m. 

h.  m. 

A.  m. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

A.  tn. 

feet. 

fe€t. 

feet. 

0 

1 

1  22 

7  58 

1  086 

7  09a 

1.7 

2.0 

1.4 

1.9 

0.5 

0.3 

0.6 

0.8 

0.9 

6.0 

2 

1  17 

7  43 

1  Ub 

7  30a 

1.2 

1.4 

1.0 

1.4 

0.2 

0.8 

17  ii 

0.4 

0.6 

0.7 

4.5 

3 

2  20 

9  05 

2  326 

8  47a 

1.5 

1.7 

1.3 

1.6 

0.4 

0.3 

0.5 

0.8 

0.8 

6.0 

4  I 

3  30 

10  25 

3426 

10  07a 

1.5 

1.7 

1.3 

1.6 

0.4 

0.3 

0.5 

0.8 

0.8 

6.0 

5 ! 

1  40 

8  20 

1  536 

8  Ola 

1.4 

1.6 

1.2 

1.5 

0.4 

0.3 

0.5 

0.7 

0.7 

6.0 

6 

225 

9  05 

2486 

8  46a 

1.4 

1.^ 

1.2 

1.5 

0.4 

0.3 

0.5 

0.7 

0.7 

6.0 

7 

2  89 

9  06 

8  016 

8  49a 

1.3 

1.4 

1.1 

1.6 

0.3 

0.4 

1*8  85  1        0. 6 

0.6 

0.8 

6.0 

8 

3  23 

10  18 

3  366 

9  59a 

1.7 

2.0 

1.4 

1.9 

0.5 

0.3 

!        0.6 

0.8 

0.9 

5.0 

» 

4  25 

11  00 

4  376 

10  43a 

1.9 

2.2 

1.6 

2.1 

0.5 

0.8 

0.6 

1.0 

1.0 

6.5 

10 

355 

10  50 

4  086 

10  31a 

1.7 

2.0 

1.4 

1.9 

0.5 

0.8 

0.6 

0.8 

0.9 

5.0 

1  11 

4  40 

11  40 

4  526 

11  22a 

1.8 

2.1 

1.5 

2.0 

0.5 

0.3 

0.6 

0.9 

0.9 

6.5 

12 

3  15 

10  10 

3  276 

9  52a 

1.5 

1.7 

1.3 

1.6 

0.4 

0.3 

0.5 

0.8 

0.8 

5.0 

13 

3  20 

9  40 

3356 

9  17a 

1.2 

1.4 

1.0 

1.8 

0.4 

U.3 

i        0.5 

0.6 

0.6 

6.0 

14 

3  80 

9  50 

3  476 

9  25a 

1.1 

1.3 

0.9 

1.2 

0.4 

O.J 

0.5 

0.6 

0.6 

6.5 

,15; 

4  00 

11  00 

4  146 

9  39a 

1.3 

1.5 

1.1 

1.4 

0.4 

0.3 

0.5 

0.6 

0.7 

5.0 

16 

3  43 

10  05 

8  586 

9  43a 

1.0 

1.2 

0.8 

1.1 

0.4 

0.2 

0.4 

0.5 

0.6 

6.0 

17 

4  09 

10  21 

4  896 

9  48a 

0.8 

0.9 

0.7 

1.2 

0.5 

0.4 

19  21 

0.6 

0.4 

0.6 

6.0 

18 

400 

11  00 

4  216 

10  29a 

0.7 

0.8 

0.6 

0.8 

0.3 

0.2 

0.4 

0.4 

0.4 

5.0 

19 

4  10 

10  35 

4  266 

10  11a 

0.9 

1.0 

0.8 

1.0 

0.3 

0.2 

0.4 

0.4 

0.5 

6.0 

20 

4  89 

10  53 

4  556 

10  29a 

0/9 

1.0 

0.8 

1.0 

0.3 

0.2 

0.4 

0.4 

0.6 

6.0 

21 

5  00 

12  05 

5  156 

11  42a 

1.2 

1.4 

1.0 

1.3 

0.4 

0.3 

0.5 

0.6 

0.6 

5.5 

22 

5  06 

12  15 

5  216 

11  53a 

1.0 

1.2 

0.8 

1.1 

0.4 

0.2 

0.4 

0.5 

0.5 

5.0 

23 

5  50 

12  04 

6  076 

11  20a 

1.1 

1.2 

0.9 

1.6 

0  8 

0.8 

19  40 

0.9 

0.5 

0.7 

5.0 

24 

6  20 

0  24 

6  326 

0  076 

1.6 

1.8 

1.3 

1.7 

0.4 

0.3 

0.5 

0.8 

0.8 

5.5 

25 

640 

0  40 

6  536 

0  216 

1.7 

2.0 

1.4 

1.9 

0.5 

0.3 

U.6 

0.8 

0.9 

5.5 

26 

6  55 

0  55 

7  076 

0  376 

1.8 

2.1 

1.5 

2.0 

0.5 

0.3 

0.6 

0.9 

0.9 

5.6 

27 

7  17 

1  09 

7286 

0  536 

2.0 

2.3 

1.7 

2.2 

0.5 

0.8 

0.6 

1.0 

1.0 

5.5 

28 

5  47 

0  30 

6  026 

0  086 

1.0 

1.1 

0.8 

1.1 

0.4 

0.2 

0.4 

0.5 

0.5 

6.0 

29 

6  30 

0  06 

6  476 

—0  206 

1.0 

1.1 

0.8 

1.4 

0.7 

0.3 

20  23 

0.7 

0.5 

0.6 

6.0 

:0 

6  10 

033 

6  256 

0  116 

1.0 

1.1 

0.8 

1.1 

0.4 

0.2 

0.4 

0.5 

0.5 

6.0 

31 

6  31 

0  42 

6  456 

0  226 

1.] 

1.3 

0.9 

1.2 

0.4 

0.3 

0.5 

0.6 

0.6 

6.0 

32  ' 

6  83 

0  43 

6  476 

0  236 

1.3 

1.5 

1.1 

1.4 

0.4 

0.3 

0.5 

0.6 

0.7 

5.0 

33 

6  84 

0  44 

6  486 

0  246 

1.2 

1.4 

1.0 

1.5 

0.4 

0.3 

21  12 

0.5 

0.6 

0.7 

5.5 

34 

6  50 

0  50 

7056 

0  396 

1.2 

1.4 

1.0 

1.4 

0.4 

0.3 

0.5 

0.6 

0.6 

6.5 

35 

6  54 

054 

7  096 

0  336 

1.2 

1.4 

1.0 

1.4 

0.4 

0.8 

0.5 

0.6 

0.6 

5.5 

36 

7  21 

1  12 

7  346 

0  816 

1.2 

1.4 

1.0 

1.8 

0.9 

0.3 

20  56 

0.9 

0.6 

0.8 

6.5 

37 

7  47 

1  50 

8  006 

1  316 

1.4 

1.6 

1.2 

1.5 

0.4 

0.3 

0.5 

0.7 

0.7 

5.5 

38 

8  00 

2  20 

8  116 

1  046 

2.0 

2.3 

1.7 

2.2 

0.5 

0.3 

0.6 

1.0 

1.0 

5.6 

i  39 

8  30 

8  10 

8  416 

2  546 

2.4 

2.7 

2.0 

2.6 

0.5 

0.4 

0.7 

1.2 

1.3 

5.6 

,  40 

8  26 

2  26 

8  366 

1  556 

2.1 

2.5 

1.8 

2.8 

1. 1 

0.3 

22  01 

1.1 

1.1 

1.2 

6.0 

41 

8  55 

3  80 

9  066 

3  ]56 

2.1 

2.4 

1.8 

2.3 

0.5 

0.3 

0.6 

1.0 

1.1 

6.0 

42 

9  30 

4  30 

9  426 

4  226 

1.5 

1.7 

1.3 

1.6 

0.4 

0.3 

0.6 

0.8 

0.8 

6.0 

43   , 

9  37 

8  52 

9486 

3  366 

2.0 

2.3 

1.7 

2.2 

0.5 

0.3 

0.6 

1.0 

1.0 

6.0 

44 

10  00 

3  10 

10  116 

2  656 

2.1 

2.4 

1.8 

2.3 

0.5 

0.3 

0.6 

1.0 

1.1 

6.0 

45 

7  50 

1  40 

7  51a 

1  24a 

2.8 

3.3 

2.2 

3.0 

0.7 

0.1 

0.7 

1.4 

1.4 

4.0 

46 

7  44 

1  88 

7  45a 

1  17a. 

2.7 

8.2 

2.1 

2.9 

0.7 

0.1 

0.7 

1.4 

1.4 

4.0 

47 

7  37 

1  26 

7  38a 

1  10a 

2.8 

3.4 

2.2 

3.0 

0.7 

0.1 

0.7 

1.4 

1.4 

4.0 

48 

7  16 

105 

7  17a 

0  49a 

2.7 

3.2 

2.1 

2.9 

0.7 

0.1 

0.7 

1.4 

1.4 

4.0 

49 

7  23 

1  11 

7  24a 

0  55a 

2.8 

8.4 

2.2 

8.0 

0.7 

0.1 

0.7 

1.4 

1.4 

4.0  , 

50 

7  04 

0  51 

7  06a 

0  32a 

2.0 

2.4 

1.6 

2.2 

0.6 

0.1 

0.6 

1.0 

1.0 

8.5 

51   , 

7  00 

0  45 

7  06a 

0  32a 

1.9 

2.2 

1.6 

2.1 

0.6 

0.1 

0.6 

1.0 

1.0 

8.0 

52 

6  29 

0  20 

6  34a 

0  05a 

8.7 

4.4 

3.0 

4.8 

0.9 

0.3 

1.0 

1.8 

2.0 

2.5 

53 

7  21 

1  08 

7  27a 

0  50a 

2.8 

8.3 

2.3 

8.3 

0.8 

0.3 

O.ft 

1.4 

1.5 

2.5 

54 

6  50 

0  40 

6  55a 

0  26a 

4.0 

4.7 

3.2 

4.7 

1.0 

0.4 

1.0 

2.0 

2.2 

2.0 

55 

7  02 

0  51 

7  07a 

0  37a 

4.1 

4.8 

8.3 

4.8 

1.0 

0.4 

1.0 

2.0 

2.2 

2.0 

56 

7  14 

1  02 

7  19a 

0  48a 

4.2 

4.9 

3.4 

4.9 

1.0 

0.4 

1.0 

2.0 

2.2 

1.6 

57 

726 

1  13 

7  31a 

0  59a 

4.8 

5.0 

3.5 

5.0 

1.0 

0.4 

I.O 

2.1 

2.3 

1.5 

58   - 

7  28 

1  16 

7  33a 

1  06a 

4.4 

5.1 

3.6 

5.1 

1.0 

0.4  ! 

1.0 

2.2 

2.3 

1.5 

59 

7  80 

1  19 

7  34a 

1  13a 

4.5 

5.3 

3.7 

5.2 

1.0 

0.4 

1.1 

2.2 

2.4 

1.6 

00 

7  57 

200 

8  00a 

1  58a 

4.1 

4.8 

3.3 

4.8 

1.0 

0.4 

1.0 

2.0 

2.2 

1.5 

61 

8  12 

2  23 

8  14a 

2  25a 

3.9 

4.6 

3.1 

4.6 

1.0 

0.4 

1.0 

2,0 

2.1 

1.5 

62 

8  36 

259 

8  37a 

3  05a 

3.7 

4.4 

3.0 

4.3 

0.9 

0.3  1 

1.0 

1.8 

2.0 

1.5 

63 

9  00 

8  36 

9  00a 

3  46a 

3.2 

8.5 

2.8 

3.7 

1.0 

0.2 

1.0 

1.6 

1.8 

1.5 

54 

9  26 

4  15 

9  25a 

4  30a 

2.8 

3.1 

2.5 

3.2 

0.9 

0.1 

0.9 

1.4 

1.6 

1.5 

55 

9  33 

425 

9  31a 

4  42a 

2.7 

8.0 

2.4 

3.1 

0.9 

0.1 

0.9 

1.4 

1.5 

1.5 

S6    1 

9  52 

454 

9  50a 

6  16a 

2.4 

2.7 

2.2 

2.8 

0.9 

0.1 

945 

0.9 

1.2 

1.2 

2.0  1 

57 

12  00 

7  05 

11  576 

7  34a 

1.5 

1.7 

1.3 

1.8 

0.7 

0.1 

0.7 

0.8 

0.9 

2.0  . 

m  I 

4  05 

11  40 

4  026 

12  09a 

1.3 

1.4 

1.2 

1.6 

0.6 

0.1 

0.6 

0.6 

0.8 

2.0  1 

19 

10  45 

6  05 

10  436 

6  296 

2.1 

2.3 

1.9 

2.5 

0.8 

0. 1 

0.8 

1.0 

1.3 

2.0 

ro 

2  00 

0  33 

1  566 

10  11a 

0.8 

0.9 

0.7 

1.1 

0.5 

0.1 

0.5 

0.4 

0.5 

1.5  ! 

'1  . 

4  05 

11  40 

4  006 

12  30a 

0.5 

0.6 

0.4 

0.7 

0.4 

0.0 

0.4 

0.2 

0.3 

1.5 

358 


TABLE  3.— TIDAL  DIFFERKNCE8 


I 

a 

s 


1 

2 
8 

i 
5 

« 
7 
8 
9 
10 

11 
12 
13 
14 
•16 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 

28 
29 
30 
31 
32 

33 
34 
3& 
36 
37 

38 
39 
40 
41 
42 
43 


44 

45 
46 
47 
48 

49 
50 
51 
52 
53 

54 
55 
56 
57 

58 

59 
60 
61 
62 
63 

64 
65 
66 
67 

68 
69 
70 
71 
72 


Station. 


Geographic  position. 


Standard  port  for 
reference. 


Lati- 
tude. 


NORTH  AMERICA  (East 

COAflT)— Continued.  Vorth. 

SOUTH  CABOLWA.  ;     o     / 

LittleRiver ;  33  51 

North  Inlet I  33  20 

South  Island,  Winyah  Bay 33  16 

Georgetown,  Winy  ah  Bay 33  22 

CapeRomain \  33  01 

BullBay 32  57 

North  Jetty,  Charleston  Har.  Entr  32  44 

FortMouItrie 32  45 

FortSumter 32  4r) 

FortJobnaon 32  45 

Castle  Pinckney  Light 32  46 

CHAfiLB8TON,  Custom  house  wharf  32  46 

Legate villf,  Slono  River 32  40 

North  Edisto  River  Entrance 32  34 

Bluff  Puiut,  Wadnielaw  River 32  39 

S.  Edisto  K.  Entr.,  St.  Helena  Sd. .  32  20 

Salt  Landing,  South  Edisto  River.  32  34 

Coosaw  R..  Mining  Co.'n  Wharf. . .  32  31 

Huntioi^Id.  Light,  St.  Helena  Sd. .  32  23 

Bell  Buoy,  Port  Royal  Entr 32  08 

Hilton  Head.  Port  Royal  Sound..  32  14 

Beaufort  River  Entrance 32  17 

Dry  Dockrt.  Beaufort  River 32  21 

Port  Royal  Battery  Creek 32  22 

Beaufort,  Beaufort  River 32  26 

EuUw  Creek,  Broad  River 32  24 

Braddock  Point,  Calibogue  Sound .  32  U7 

QBOROIA. 

Savannah ENTR./rybee I'd  Light.   32  02 

Fort  Pulaski !  32  02 

Oglethorpe.  Savannah  River i  32  05 

Savannah,  Savannah  River !  32  05 

Wassaw  Sound ,  31  55 

Ossabaw  Sound '  31  40 

St.  Catherine  Sound '  31  43 

Sapelo  Sound 31  32 

Sapelo  Light,  Dobo'y  Sound 31  23 

At  wood  River,  Doboy  Sound 3127 

Altamaha  Sound 31  21 

Brunswick  Outer  Bar 31  06 

St.  Simon  Light 31  08 

Brunswick -•    -U  (i9 

Jekyl  Island 31  04 

St.  Andrew  Sound 31  00 

FLORIDA.  , 

Eastern  eotut. 

Fbrnandina,  Fort  Clinch 30  4 1 

Femandina 30  41 

Nassau  Sound 30  31 

Fort  George  Inlet 30  26 

St.  Johns  River,  South  Jetty '  30  24 

May  port  Mills,  St.  Johns  River. . .  30  23 

Hopkins,  St.  Johns  River 30  23 

Dame  Point,  St.  Johns  River 30  23 

Reddie  Point,  St.  Johns  River 30  23 

Jackson ville,  St.  Johns  River 30  20 

Mandarin,  St.  Johns  Ri  ver 30  10 

Greencove  Springs,  St.  Johns  R  . . .  29  59 

Tocoi,  St.  Johns  River 29  51 

Palatka,  St  Johns  River 20  30 

St.  Augustine  Light 2J»  53 

St.Augustine 29  54 

Matanzae  Inlet 29  42 

Mosquito  Inlet  Light 29  05 

Cape  Canaveral  Light 28  28 

Indian  River  Inlet 27  30 

Jupiter  Inlet  Light 26  57 

Lake  Worth  Inlet 26  48 

Hillaboro  Inlet 26  15 

Miami  River,  Key  Biscayne  Bay . .  25  46 

Florida  Ree/t.  ' 

Cape  Florida,  Key  Biscayne 25  40 

Fowey  Rocks  Light 25  35 

Point  Elizabeth,  Kev  Largo 25  14 

Carvsport  Reef  Liglit 25  1 3 

Alligator  Reef  Light 24  51 


Longitude. 


Arc.    ,  Time. 


West. 


78  34 

79  10 
79  14 
79  17 
79  21 

79  33 
79  48 
79  52 
79  52 
79  54 

79  55 

79  56 

80  00 
80  II 
80  15 

80  20 
HO  23 
80  40 
80  25 
80  35 

80  40  I 
80  39 
8U  40 
80  41 
80  40 
80  48 
80  49 

I 

80  51  ' 

80  53 

81  02 
81  05 

80  58 

81  05 
81  08 
81  13 
81  17 


81  21 

81  26 
81  19 
81  24 
81  30 
81  25 
81  28 


81  28 
81  28 
81  27 
81  26 
81  25 

81  26 
81  30 
81  33 
81  37 
81  39 

81  .39 
81  41 
81  33 
81  38 
81  17 

81  18 
80  13 
80  56 
80  32 
80  18 

80  05 
80  U2 
80  05 
80  11 


HO  09 
KO  06 
80  19 
80  13 
80  37 


I 


h.  m. 

5  14 
17 
17 
17 
17 


5 
5 
5 


5  18 
5  69 
5  19 
5  19 
5  20 


5 
5 
5 
5 
5 


20 
20 
20 
21 
21 


5  21 
5  22 
5  23 
22 
22 


5 
5 


23 
23 
:!3 
23 
23 
23 
23 


5  23 
5  24 
5  24 
5  24 
5  24 


5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 


24 
25 
25 
25 
25 

26 
25 
26 
26 
26 
26 


5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
6 

5 

5 
5 
5 
5 
5 

5 
5 
5 
5 


26 
26 
26 
26 
26 

26 
26 
26 
26 

27 

27 
27 
26 
27 
25 

25 
25 
24 
22 
21 

30 
20 
20 
21 

21 
20 
21 
21 
22 


Name. 


Tidal  differences. 


Charleston . 
Charleston . 
Charleston . 
Charleston . 
Charleston . 

Charleston. 
CharlesUin. 
Charleston. 
Charleston. 
Charleston. 

Charleston. 
Charleston. 
Charleston. 
Charleston. 
Charleston. 

Savannah 
Savannah 
Savannah 
Savannah 
Savannah 

Savannah 
Savannah 
Savannah 
Savannah 
Savannah 
Savannah 
Savannah 

Savannah 
Savannah 
Savannah 
Savannah 
Savannah 

Savannah 
Savannah 
Savannah 
Savannah 
Savannah 

Savannah 
Savannah 
Savannah 
Savannah 
Savannah 
Savannah 


Entr. 

Entr. 

Entr. 

Entr 

Entr. 

Entr. 
Entr. 
Entr. 
Entr. 
Entr. 
Entr. 
Entr. 

Entr. 
Entr. 
Entr. 
Entr. 
Entr. 

Entr. 
Entr. 
Entr. 
Entr. 
Entr. 

Entr. 
Entr. 
Entr. 
Entr. 
Entr. 
Entr. 


Feroandina. 
Fernandina. 
Femandina. 
Femandina. 
Fernandina. 


Femandina 

Old  Point  Comfort. 
Old  Point  Comfort. 
Old  Point  Comfort. 
Old  Point  Comfort. 

Old  Point  Comfort. 
Old  Point  Comfort. 
Old  Point  Comfort 
Old  Point  Comfort. 
CharleHton 


Charleston 

Old  Point  Com  fort 
Old  Point  C<jm fort. 

Charleston 

Key  Went 

Kev  West , 

Kev  West 

Key  West 

Key  West , 


Kev  West 
Kev  West 
Kev  West 
Kev  West 
Key  West 


109 
109 
109 
109 
109 

109 
109 
109 
100 
109 

109 
109 
109 
109 
109 
109 


118 
113 
113 
113 
113 

113 
89 
80 
89 
89 

89 
89 
89 
89 
105 

105 

89 

89 

105 

117 

117 
117 
117 

117 

117 
117 
117 
117 
117 


Time. 


HW. 


LW. 


Height. 


Time  meridian, 

75°  If. 
n.  m.  A.  tn. 
—0  11  —0  15 
--0  18  —0  02 
+  0  20  -f  0  26 
+1  16  -t-2  25 
—0  24       —0  23 


-0  17 


— 0 
—0 
— 0 
— 0 

— 0 
0 


34 
13 
11 
06 

01 
00 


I     H-0  05 
I    —0  11 

I     +0  21 

0  00 
-fO  24 
•f  1  40 
-f  0  03 
—0  21 

+  0  02 
+  0  13 
•f  0  41 
-fO  47 
rl  00 
+  0  55 
+  0  05 


—0  22 
—0  45 
—0  26 
—0  24 
—0  18 

—0  01 
0  00 
—0  15 
— 0  26 
+0  31 

-0  09 
+  0  37 
+  1  51 
—0  11 
—0  25 

-f  0  01 
+0  03 
+0  31 
+0  47 
+  1  02 
+0  56 
-1-0  06 


0  00 
+0  09 
+0  50 
1-1  04 
tO  15 

-f  0  10 
+0  29 
-1-0  19 
-1-0  22 
-rO  32 


0  00 
-f-0  24 
-f  0  39 
+  2  04 
+0  05 

+0  26 
-f  0  31 
+0  05 
+0  22 
+0  32 

+0  33  '     4-0  43 

-1-0  10  ■     +0  11 

-  0  23  +0  26 
+0  53  I  -f  0  66 
-0  44  +0  39 

-  0  34  +0  37 

t 

Time  tneridian. 
90°  W. 


0  00 
+  0  06 
-f  0  02 
-hO  04 
—0  03 

-f  0  06 
—1  20 
—0  53 
-0  46 
—0  29 

f  0  59 
f  2  19 
-r3  43 
4  5  21 
—0  03 

+0  06 
-1  48 
-1  41 
—0  18 
-1  56 

—1  27 
—1  24 
—1  07 
+0  04 


02 
07 
01 
05 


•1  03 


0  00 
+0  06 
+0  01 
-f  0  09  . 
-t-0  02 

+0  10 
—0  58 
--0  34 
-uO  26 
—0  14 

-Hi  01 
4-2  16 
+3  30 
4-5  06 
—0  05 

+0  06 
— 1  11 
—1  10 
—0  16 
—1  17 

—0  43 
-0  39 
—0  20 
+  1  14 


—0  18 
— 0  27 
— 0  24 
—0  34 
—0  41 


Ratio 

of 
range». 


HW.  I  LW. 


Mean  Low 
Water. 


feet. 

-0.3 

—0.6 

—1.6 

—1.5 

— X).l 

—0.4 
4-0.1 
4-0.5 
hO.3 
--0.6 

4-0.1 
0.0 
—0.1 
4-0.7 
-»-L4 

—0.8 
—0.7 
-i-0.7 
—0.8 
—0.4 

—0.5 
—0.1 
+  0.2 
4-0.3 
-i-0.5 
r0.1 
0.0 

0.0 
+0.1 
—0.2 
—0.3 

0.0 

—0.2 
+0.5 
-hO.2 
-rO.4 
+  0.4 

—0.4 
--0.5 
—0.4 
—0.1 
0.0 
0.0 


0.0 

0.0 

—0.5 

—0.5 

—1.3 

— L6 
4-0.5 
-^.7 
—1.1 
-L5 

—1.8 
—1.9 
-1.7 
—1.4 
— U.6 

—0.9 
0.0 
—0.2 
-0.1 
4-0.5 

4-0.3 
+0.4 
1-0.5 
—0.1 

+0.6 
4-0.8 
+L1 
4-C.f 
4-0.8 


feet. 
0.0 
O.U 
U.O 
0.0 
U.O 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 

ao 

0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
CO 
0.0 
0.0 


o.€r 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
3.0 
0.0 
D.O 
0.0 

3.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.93 
0.8)> 
0.6« 
0.7e 
0.97 

0.91 

l.(« 
l.i* 

1.05 

1.11 

l.ui 
l.C<0 
U.97 

l.I> 

1.26 

0.8» 
O.S<i 

1.11 
o.eM 
0.94 

O.Vi 
0.99 
1.04 
1.05 
l.Ot 
l.ni* 

1.01 

1.0(1 
1.02 
O.K 
0.96 

LO] 

0.98 

l.t« 
I. '4 
l.tC 

i.u: 
o»' 

0.SC 
0.9' 

«'.  ft< 

i.ei 
i.<»i 


i.ii> 

l.wi 

U.1C 
0.92 
O.'h 

0.T3 
li-O 

O-t; 

0.  .'4 

0.40 

Oii* 

0.::4 
II.  K 
U.44 

o.w 

0.82 
1.00 
0.92 

o.r 

1.42 

1.25 
L33 

1.42 
It.  92 

1.41 

!.«:» 

1.42 
1.74 
1.6S 


-I 
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InteiTal. 


I 


Mean. 


=     HWI. 


1 
2 
3 
4 

5 

6 

r 

8 

» 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 


28 
29 
30 
31 
32 

33 
34 
85 
36 
37 

38 
39 
40 
41 
42 
43 


44 

45 
16 
17 

I)* 

19 
50 
51 
52 
53 

54 
55 
56 
57 
38 

59 
60 
61 
62 
63 

64 

65 
66 
67 

68 
69 
7U 
71 
72 


h.  m, 
7  15 
7  10 

7  43 

8  39 

6  59 

7  06 

6  46 

7  U8 
7  10 
7  14 

7  19 
7  20 
7  25 
7  08 
7  40 

7  12 

7  35 

8  50 
7  14 

6  50 

7  12 
7  23 
7  51 

7  57 

8  10 
8  05 
7  15 


LWI. 


7  10 
7  18 

7  59 

8  13 
7  24 


7 
7 
7 
7 
7 

7 
7 

7 


7 
7 


51 
41 


7  39 

8  04 
7  41 
7  43 
7  38 

7  45 

8  02 
8  29 
8  36 
8  52 

10  20 

11  40 
0  40 
2  17 
8  12 

8  21 
7  35 

7  43 

8  00 

7  30 

8  00 
8  03 

8  20 

9  30 


8  24 
8  20 
8  25 
8  21 
8  22 


19 
37 
27 
30 
40 

40 
18 
30 
8  00 


h,  m, 
1  01 
1  11 
1  39 
3  38 
0  50 

0  50 
0  25 
0  45 
0  47 

0  52 

1  09 
1  10 
0  55 

0  53 

1  40 

0  57 

1  42 

2  55 
0  54 
0  40 


1 
1 
1 
1 
2 
2 


1 
1 
1 

1 


1  41 

1  57 

2  21 
2  29 

2  40 

3  55 
5  10 
8  25 
8  00 
2  00 


2 
1 
1 
1 
1 

2 
2 
2 
3 


11 
45 
47 
52 
25 

00 
04 
23 
56 


229 
2  16 
2  18 
2  08 
2  00 


Tropic. 


05 
07 
35 
51 
06 
00 


1  10 

1  04 

1  27 

2  42 

3  U7 
1  08 


29 
3H 
07 
24 


1  34 

1  44 

1  13 
1  27 
1  57 
1  40 
1  38  I 


1  31 


42 
32 
40 
33 


HHWI. 


h,  tn. 
7  l»a 
7  15a 

7  49a 

8  44a 
7  03a 

7  09a 

6  50a 

7  12a 
7  14a 
7  18a 

7  24a 
7  24a 
7  29a 
7  12a 
7  44a 

7  14a 

7  37a 

8  52a 
7  16a 

6  52a 

7  14a 
7  25a 
7  53a 

7  59a 

8  12a 
8  07a 
7  17a 

7  12a 

7  20a 

8  01a 
8  15a 
7  26a 

7  21a 
7  39a 
7  29a 
7  32a 
7  42a 

7  42a 
7  20a 

7  33a 

8  02a 
7  53a 
7  43a 


7  41a 

8  06a 
7  43a 
7  45a 
7  38a 

7  47a 

8  04a 
8  32a 
8  40a 
8  56a 

10  24a 

11  44a 
0  44a 
2  22a 
8  14a 

8  23a 
7  38a 

7  46a 

8  02a 

7  33a 

8  04a 
8  06a 

8  23a 

9  34a 

8  126 
8  096 
8  146 
8  106 
8  116 


LLWI. 


Range  of  tide. 


h.  in. 
0  48a 

0  58a  ' 

1  23a 
1  22a 
0  38a 

0  37a. 
0  13a  ^ 
0  33a  j 
0  35a  I 
0  40a  j 

0  66a  i 
0  57a! 
0  45a 

0  43a 

1  29a 

0  47a 

1  32a 

2  46a 
0  44a 
0  29a 

0  54a  I 
0  57a  I 


1 
1 


25a 
41a 


1  57a 


50a 
00a 


0  54a 

1  17a 

2  32a 
2  57a 

0  58a 

1  19a 
1  24a 

0  57a 

1  14a 
1  24a 


1 
1 
1 
1 
1 


33a 
07a 
13a 
47a 
30a 


1  28a 


1  20a 
1  30a 
1  20a 
1  28a 
1  21a 

1  28a 

1  40a 

2  02a 
2  05a 

2  22a 

3  38a 

4  55a 

6  08a 

7  42a 
1  47a 

1  57a 
1  27a 
1  29a 
1  30a 
1  05a 

1  37a 

1  42a 

2  03a 

3  30a 

8  10a 
2  54a 
2  54a 
2  44a 
2  38a 


Mean 
(Mn). 


Spring 
(Sg). 


feet. 
4.8! 
4.5  ! 
3.5  I 
3.6 
5.0 

4.7 
5.2  , 
6.6 
5.4 
5.7 

5.2 
6.1 
5.0 


6.9 
6.6 
6.5 
6.8 

6.6 
7.3 
7.0 
7.2 
7.2 

6.4 
6.3 
6.4 
6.7 
6.8 
6.8 


5.9 
6.0 
5.4 
5.4 
4.6 

4.3 
3.0 
1.8 
1.4  ' 

1.0  I 

0.7  I 
0.6  ! 
0.8  : 

1.1  , 
4.5 

4.2' 
2.5 
2.3  I 
5.0 
1.7  ' 

1.5 
1.6 
1.7 
1.1 

1.7 
2.0 
2.3 
2.1 
2.0 


Keap 

(Np). 


feet. 
5.7 
5.3 
4.1 
4.3 
5.9 

6.6 
6.1 
6.6 
6.4 
6.7 

6.1 
6.0 
5.9 


5.8 

6.8 

6.5 

7.7 

6.0 

7.0 

6.1 

7.1 

7.5 

8.8 

6.0 

7.0 

6.4 

7.5 

6.3 

7.4 

6.7 

7.8 

7.0 

8.2 

7.1 

8.3 

7.3 

8.5 

6.9 

8.1 

6.8 

8.0 

6.8 

7.9 

8.1 
7.7 

7.6  ! 
8.0 

7.7  i 
8.6  I 
8.2 
8.4 

8.4 

7.5 
7.5 
7.5 

7.8 
8.0 
8.0 


6.9 
7.0 
6.3  , 
6.3 
5.4 

5.0 
3.5  ! 
2.1 
1.6 
1.2 

0.9. 
0.8 
1.0 
1.3 

5.3  I 

5.0 
3.0 

2.7  1 
5.9 
2.0  I 

1.8  I 

1.9  I 

2.0 ; 

1.3  I 

2.2 
2.6 
2.9 

2.7 ; 

2.6 


Great 

tropic 

(Gc). 


feet. 
3.9 
3.7 
2.8 
2.9 
4.1 

8.8 
4.2 
4.5 
4.4 
4.6 

4.2 
4.2 
4.1 

4.7 
5.3 


5.5 
6.6 
6.4 
5.3 
5.5 

5.4 
5.9 
5.7 

5.8 
5.8 

5.2 
5.2 
5.3 
5.4 
6.5 
5.  5 


4.8 
4.9 
4.4 
4.4 
3.7 

3.5 
2.4 
1.5 
1.1 
0.8 

0.6 
0.5 
0.7 
0.9 
3.6 

3.4 
2.0 
1.9  i 
4.0  I 
1.4  I 

1.2 
1.3 
1.4 
0.9 


1.1 
1.3 
1.5 
1.4 
1.3 


feet. 
6.5 
5.2 
4.1 
4.2 
5.7 

6.4 
6.9 
6.3 
6.1 
6.4 

5.9 
6.8 
6.7 
6.6 
7.3 


Tropic  diur-  •  Diumal  wave, 
nalineqnality.   *'*"*""*    »*«»• 


HWQ. 


feet. 
1.1 
1.0 
0.9 
0.9 
1.1 

1.0 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.2 
1.2 


LWQ. 


feet. 
0.4 
0.4 
0.3 
0.3 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.5 


7.3 
7.4 
7.1 
7.0 
7.3 

7.1 
7.8 
7.5 
7.7 
7.7 

6.9 
6.7 
6.7 
7.2 
7.3 
7.3 


6.2 
6.3 
5.8 
6.8 
4.9 

4.6 
3.3 
2.0 
1.6 
1.2 

0.9 
0.8 
1.1 
1.3 
4.8 

4.5 
2.7 
2.5 
5.4 
1.9 

1.7 
1.8 
1.9 
1.3 

2.2 
2.6 
2.9 
2.7 
2.6 


1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.1 
1.2 
1.1 
1.2 
1.2 
1.2 


I 


1.1 
1.1 
1.1 
1.1 
1.0 

1.0 
0.9 
0.6 
0.6 
p.  6 

0.4 
0.3 
0.4 
0.5 
1.0 

1.0 
0.7 
0.7 
1.1 
0.6 

0.6 
0.6 
0.6 
0.5 


I 


Troi^c 
HW 
inter- 
val. 


4.9 

6.5 

1.1 

1 
0.3 

4.9 

6.6 

1.1 

0.3 

6.1 

8.0 

1.2 

0.8 

4.9 

6.5 

1.1 

0.3 

5.2 

6.8 

1.1 

0.3 

5.1 

6.8 

1.1 

0.3 

5.4 

7.2 

1.2 

0.3 

5.7 

7.5 

1.2 

0.3 

5.8 

7.6 

1.2 

0.3 

5.9 

7.8 

1.2 

0.3  1 

5.6 

7.4 

1.2 

0.3  ! 

5.5 

7.3 

1.2 

0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.2 
0.3 
0.3 
0.3 


0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.2 

0.2 
0.1 
0.1 
0.2 
0.1 

0.1 
0.1 
0.1 
0.1 


1.0 

0.3 

1.1 

0.4 

1.2 

0.4 

1.1 

0.4 

1.1 

0.4 

h,  tii. 


Tropic 
range. 


8  89 


7  56 


8  14 


1. 
0. 


0.0 
0.6 
0.5 

0.4 
0.3 
0.4 
0.5 
1.0 

1.0 
0.8 
0.7 
l.i 
0.6 

0.6 
0.6 
0.6 
0.6 


Mean  aea  level 
above  plane  of— 


Predic-  Tropic 
tione.  '  LLW. 


Varla. 
I   tlon  of 
tbe  com- 
paa«. 


feet. 
1.1 
1.1 
1.0 
1.0 
1.1 

1.1 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.1 
1.2 
1.3 

1.1 
1.1 
1.3 

1.1  I 

1.2  I 

1.2  ' 

1.2  I 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 

1.2 
1.2 
1.2 
1.2 

1.2  1 
1.2  I 
1.2  . 
1.2  , 
1.2 
1.2 


1.2 
1.2 
1.1 
1.1 
1.0 


feet. 
2.4 
2.2 
1.8 
1.8 
2.5 

2.4 
2.6 
2.8 
2.7 
2.8 

2.6 
2.6 
2.5 
2.9 
3.2 

3.0 
3.0 
3.8 
3.0 
3.2 

3.2 
3.4 
3.5 
3.6 
3.6 
3.4 
3.4 

3.4 

a.  4 

8.3 
3.2 
3.4 

3.3 
3.6 
3.5 
3.6 
3.6 

3.2 
3.1 
3.2 
3.4 
3.4 
3.4 


2.9 
3.0 
2.7 
2.7 
2.3 

2.2 
1.5 
0.9 
0.7 
0.5 

0.4 
0.4 
0.4 
0.6 
2.2 

2.1 
1.2 


1. 
2. 
0. 


0.8 
0.8 
0.8 
0.6 


1.1 

0.8 

1.2 

1.0 

1.3 

1.2 

1.2 

1.0 

1.2 

1.0 

feet. 
2.5 
2.4 
1.9 
1.9 
2.7 

2.5 
2.8 
3.0 
2.9 
3.0 

2.8 
2.8 
2.7 
3.1 
3.5 

3.0 
3.1 
3.8 
3.0 
3.2 

3.2 
3.4 
8.5 
3.6 
3.7 
3.5 
8.4 

3.4 
3.5 
3.3 
3.3 
3.4 

3.3 
3.7 
3.5 
3.6 
3.6 

3.2 
3.1 
3.1 
8.4 
3.4 
3.4 


3.0 
3.0 
2.7 
2.7 
2.3  ' 

2.2 
1.5 
0.9 
0.7 
0.5 

0.4 
0.4 
0.4 
0.6 
2.3 

2.1 : 

1.3 
1.2 
2.5 
0.9 

0.8  I 
0.8  i 
0.9  ! 
0.6  , 

1.0 
1.2 
1.3 
1.2 

1.2  . 

I 


West. 

o 

1.0 
0.6 
0.6 
0.6 
0.6 

0.5 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

0.0 

0.5E. 

0.0 

0.5E. 

0.5E. 
0.5B. 
0.5E. 
0.6E. 
0.5E. 
0. 5  E. 
0.5E. 

East. 

0.6 
0.5 
0.5 
0.5 
0.5 

1.0 
0.5 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
l.O 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.5 
1.5 
1.5 

1.5 
1.5 
1.6 
1.5 
2.0 
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TABLE  8.— TIDAI,  DITFERENCES 


i 

a 

a 


1 
2 
8 

4 
5 

6 
7 
8 
9 
10 

11 
12 
18 
14 


15 
16 
17 
18 
19 

20 
21 
22 
28 
24 

25 
28 
27 
28 
20 

80 
81 
82 
38 
84 

85 
36 
37 
88 
39 


40 
41 
42 
43 
44 

45 

46 
47 
48 
49 

50 
51 
52 
53 


54 
55 
56 
57 


58 
59 
60 
61 


62 
63 
64 
65 
66 


Sttttlon. 


NORTH  AMBKICA  (Eaft 
Coast)— Continaed. 

FLORIDA— oootinaed. 

Florida  JSe^t— Continiiied. 

Indian  Key 

Tom  Harbor  Keys 

Bamboo  Key 

KniffbtoKey 

SomDTero^ey  Light 

BahiaHonda,  aonth  aide 

Am4>rican  Shoal  Light 

Sand  Key  Light 

Kbt  Wbbt,  Fort  Taylor 

Northweai  Passage  Light 

Marquesas  Keys * 

Rebecca  ShoalXight 

Tortngas  Harbor  Light 

Content  Keys 


Geographic  position. 


Lati- 
tude. 


Gulf  of  Mexico. 

Cape  Ssble,  East  Cape . . . 

Lossmans  River 

Pavilion  Key 

Ronnd  Key 

Cape  Romano. .1 


Big  Marco  Pass 

Sanibel  I'd  Light.  San  Carlos  Entr  ' 

Pnnta  Rasa,  Mn  Carlos  Bay 

Boca  Orande,  Charlotte  Harbor. . 
Punta  Gorda,  Charlotte  Harbor. . 

Sarasota  Point 


Egmont  Key  Light,  Tampa  Bay. 
^natee  River  Kitr.,  Tampa  Bay . 

St.  Petersburg,  Tampa  Bay 

Tampa,  HiUsboro  Bay,  Tampa  Bay 

Dnnedin,  St.  Josephs  Sound 

AncloteKeys  Lignt 

Bayport 

Cedar  Keys 

Suwanee  River  Entrance 


Pepperflsh  Keys 

SteinhatcheeRSver,  Deadman  Bay. 

Point  Edward 

Rock  Island 

Ocilla  River  Entrance 


St.  Marks  Light.  Apalachee  Bay 

St.  Marks,  St.  Marks  River 

Ocklockonee  Point , 

Dog  Island,  St.  Georges  Sonnd  ... 
AfMuaobicola  Bay 


St.  Vincents  Island.  West  Pass  . . 

Cape  Siu  Bias 

St.  Josephs,  St.  Josephs  Bay 

St.  Andrews,  Sti  Anorews  Bay  . . . 
East  Pass,  Choctawhatchee  Bay. . 

Fort  Pickens,  Pensacola  Bay 

Warrington  Navy  Yd.,  Pensacola  B 

Pensac<Ma,  Pensacola  Bay 

Bohemia,  Escambia  B.,  Pensacola  B 

ALABAMA. 

Perdido  Entrance,  Alabama  Point. 
Mobile  Point  Light,  Mobile  Bay. . 
Great  Point  Clear.  Mobile  Bay . . . . 
Mobile,  Mobile  River 


MISSIBSIPPL 


Horn  Island  Liffht. 
Pascagonla  Light.. 

BiloxTLight 

Cat  Island  Light.  . 


LOUISIANA. 

Lake  Borgne.  The  Rigolets 

Chandeleor  Light , 

Pass  a  Loutre  Light,  Mississippi  R 
Port  Bads,  South  Pass,  Miss.  Ic.. ., 
Southwest  Pass  Light.  Miss.  R. . .  i 


North. 

o    t 

24  68 
24  46 

24  45 
24  42 
24  88 

24  40 
24  31 
24  27 
24  83 
2i  37 

34  38 
24  35 
24  88 
24  48 


25  07 
25  32 
25  42 
25  50 
25  51 

25  58 

26  27 
26  20 
26  43 

26  55 

27  17 
27  36 
27  82 
27  46 

27  57 

28  01 
28  10 

28  32 

29  08 
29  17 

20  30 
29  40 
20  44 

29  58 

30  05 


30  C4 
30  09 
29  58 
29  47 
29  43 

29  38 
29  40 

29  48 

30  10 
30  23 

30  20 
30  21 
30  24 
30  29 


30  17 
30  14 
30  29 
30  41 


80  13 
30  21 
80  24 
30  14 


30  09 
30  03 
29  12 
29  01 
28  58 


Longitude. 


Arc. 


Time. 


WfL 


80  41 

80  56 

81  00 
81  07 
81  07 

81  16 
81  81 
81  53 
81  48 

81  64 

82  07 
82  35 
82  63 
81  30 


81  05 
81  12 
81  21 
81  31 
81  41 

81  45 

82  01 
82  00 
82  16 
82  05 

82  34 
82  46 
82  39 
82  38 
82  27 

82  48 
82  51 

82  39 

83  02 
83  09 

83  22 
83  24 
83  32 

83  50 

84  00 


84  11 
84  12 
84  20 
84  40 

84  59 

85  06 
85  22 
85  18 

85  41 

86  29 

87  17 
87  16 
87  13 
87  10 


I 


87  33 

88  01 

87  56 

88  02 


88  32 
88  34 

88  54 

89  09 


89  38 

88  52 

89  02 
89  10 
89  24 


5 
5 
5 
5 
5 

5 
5 
6 
5 


25 
26 
28 
27 
28 

28 
30 
32 
26 


5 
5 
5 
5 

5 

5 
5 
6 
5 
5 


24 
25 
25 
26 
27 

27 
28 
28 
29 
26 


6 
6 


80 
81 
6  81 
6  81 
580 

5  31 
5  31 
5  31 
5  32 
5  33 

5  88 

5  34 
634 

6  35 
5  36 


5  37 
5  37 

5  37 

6  39 
5  40 

5  40 
5  41 
5  41 
5  43 
5  46 


5  49 
5  40 
5  49 
5  49 


5  50 
5  52 
5  52 
5  52 


6  54 
5  54 

5  56 

6  57 


5  59 
5  55 
5  56 

5  57 
5  58 


Standard  port  for 
reference. 


Tidal  diftorenoes. 


Name. 


A.  ftl. 

623 
624 
5  24 
524 
624 


KeyWect. 
Key  West. 
Key  West. 
Key  West. 
Key  West. 

Key  West. 
Key  West. 
Key  West. 
Key  West. 
Key  West. 

Key  West. 
Key  West. 
Key  West. 
KeyWest. 


Key  West. 
KeyWest. 
KeyWest. 
KeyWest. 
KeyWest. 

KeyWest. 
Key  West. 
KeyWest. 
KeyWest. 
KeyWest. 

Halifax... 
Halifax... 
Halifax... 
Halifax... 
Halifax... 

Halifax... 
HaUfax... 
Halifax... 
Halifax... 
Halifax... 

Halifax... 
Halifax... 
Halifax... 
HaUfax... 
HaUfax... 


Galveston 
Galveston 
Galveston 
Galveston 


Galveston 
Galveston 
Galveston 
Galveston 


Page. 


Halifax 

Halifax 

Halifax 

Galveston 

Galveston 

Galveston , 

Galveston 

Galveston , 

Galveston , 

Galveston , 

Galveston 

Galveston 

Galveston 

Galveston 121 


49 

49 

49 

121 

121 

121 
121 
121 
121 
121 

121 
121 
121 


117 
117 
117 
117 
117 

117 
117 
117 
117 
117 

117 
117 
117 
117 


117  I 

117 

117 

117 

117 

117 
117 
117 
117 
117 

49 
48 
49 
49 
49 

49 
49 
49 
49 
49 

49 
49 
49 
49 
49 


121 
121 
121 
121 


121 
121 
121 
121 


Galveston 121 

Galveston I  121 

Galveston I  121 

Galveston |  121 

Galveston '  121 


Time. 


Height. 


HW. 


LW. 


HW.  :  LW. 


Time  meridian, 
90^  W. 


14 

30 


+4  01 
+8  06 
+4  45 
+5  05 
+4  41 

+4  23 
+5  14 
-r5  04 
-f  4  43 
+5  16 


+5  46 
+6  17 
+5  17 
+2  66 
+4  32 

28 

06 


+1 

+  1 
+1  81 
+1  33 
+  1  20 

+1  15 
+1  20 

+1  42 
+2  07 


+1  30 
+1  13 
+2  29 
+4  07 


+2  09 

+0  48 
+1  62 

+2  23 


+4  01 

+1  15 
+0  49 
+0  14 
+0  22 


A.  fA. 

—1  01 

—1 11 

+5  21 
-6  56 

—0  69 

—1  06 
— 0  49 
—0  39 
0  00 
+2  00 

— 0  00  ' 
+0  18, 
+0  29 

+2  07 


+4  07 
+3  49 
+3  89 
+8  29 

+3  20 

+8  10 
+2  68 

+3  00 
+3  49 
+5  06 

+4  00 
+3  18 
+3  41 

+4 
+  6 


A.  m. 
—0  42 
-0  53 

+6  23 
—0  31 
— 0  34 

-0  36 

—0  24 

—0  15 

0  00 

+2  30 

+0  21 
+0  30 

+0  50 
+8  00 


Jfson  Low    I 
Wotor, 


09 
00 


+4  47 
+4  30 
+4  17 

+4 
+4 

+8  49 
+8  35 
+3  37 
+8  45 
+5  05 

+8  11 
+2  41 
+3  64 
+4  22 
+6  23 

+8  54 

+2  39 
+5  10 
+4  48 
+4  22 

+8  56 
+4  46 


ftet. 
+0.6 
+0.4 
—6.3 
+0.2 
+0.3 

+0.3 

+0.4 

0.0 

0.0 

+L3 

0.0 
—0.1 
-4).l 

+2.4 


+L7 
+2.5 
+2.3 
+2.2 

+L4 

+1.1 
+  0.6 
+0.4 
—0.1 
+0.2 

—3.7 

—3.8 
—3.6 
—3.2 
—3.0 

—3.4 
—3.2 
—2.8 
—2.8 
—2.9 

—3.1 
—3.2 
+4  03  —3.3 
+4  11  —2.9 
+4  44     —2. 8 


+5  26 
+6  10 
+4  35 
—1  18 
—1  36 

—2  00 
—2  11 
—2  12 
— 1 
— 1 


I 


59 
38 


—2  13 
—2  12 
-2  14 
—1  29 


—1  52 
+2  11 
—0  41 
—0  05 


—1  13 
—8  01 
—1  39 
—2  19 


+2  21 
—3  14 
—3  16 
-3  42 
—3  48 


—2.7 
—8.2 
—2.9 

+1.6 

+1.1 

+0.9 
+0.7 
+0.8 
+0.6 
+0.5 

+0.2 
+0.3 
+0.4 
+0.3 


+0.6 
+0.1 

+1.1 

+0.7 


+0.6 
+0.9 
+0.9 
+0.7 


0.0 
+0.4 
+0.2 
+0.3 
+0.6 


feet, 
0.0 
0.0 

— L3 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
—0.1 

0.0 
+0.2 
+0.3 

+0. 1  ' 
+0.2 
+0.4  I 
+0.4  . 
+0.4 

+0.2 
+0.2 
+0.2 
+0.4 
+0.4 


+1.1 

+0.8 

+1.0 

0.0 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 


I 


Ratio 

of 
ranees 


1.49 
L32 
1.04 
1.16 
1.24 

1.24 
LSI 
0.» 
1.00 
2.09 

1.09 
0.92 
0.92 

3.06 


2.42 

8.0(!> 
2.92 

2.83 
2-17 

L92 
1.49 
1.S 
0.92 
L16 

o.r 

0.33 
0.37 
0.4i 
0.51 


0. 
0. 
0. 
0. 
0. 


43 

47 
54 
56 

53 


I 


0.49 
0.47 
0.44 
0.53 
0.96 


O.Se 
0.47 
0.53 
2.07 
L79 

L64 
L50 
1.57 
L43 
L36 

1.14 
1.21 

1.39 
L21 


1.43 
1.07 
L7P 

1.50 


/.43 

L64 
1.64 
LSO 


1.00 
LS9 
L14 
L21 
L36 
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Interral 

Bange  of  tide. 

Tropic  diur* 
naliuequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  oom- 

PMS. 

Ji 

Mean. 

Tropic. 

Mean 
(Hn). 

X' 

Neap 

(Np). 

Great 

tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

g 

1 

1 

2  1 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 

15 
16 

17 
18 
19 

20; 

21 : 

22 
23 

25 

26  1 

27  i 

28  1 
29 

30 
31 
32 
33  1 

35 
36 
37 
38  " 
30 

40 

41 
1  42 
1  43 

HWI. 

LWI. 

HHWI. 

LLWI. 

h.  m. 
823 
8  12 
2  19 
8  27 
8  24 

8  16 
8  32 
840 
0  20 

11  19 

0  10 
0  80 

0  44 
1128 

1  05 
0  46 
0  36 
0  25 
0  15 

0  05 

12  17 
12  19 

0  42 

2  00 

12  15 
11  32 

11  55 

0  03 

1  20 

12  15 
11  20 

0  34 
0  42 
038 

0  11 

1  00 
050 
028 
1  00 

1  20 

2  00 
1  00 

ro  201 

A.  fit. 

1  58 

1  46 
8  56 

2  08 

1      2  05 

202 
2  13 
2  20 
2  86 
5  05 

2  56 

3  12 
8  21 

5  37 

726 
708 
655 

6  46 
636 

625 
6  10 
6  12 

6  10 

7  40 

5  88 
5  07 

5  20 
648 

8  50 

620 
506 
7  36 
7  13 

6  46 

620 

7  09 
626 
633 
7  05 

7  46 

8  30 
7.05 

ro  251 

h.  m. 
8  116 

7  506 
2  04a 

8  146 
8  116 

8  036 
8  106 
8  266 
8446 
11  006 

8566 
8  376 
8  476 

11  206 

056a 
038a 
0  27a 
0  17a 
0  05a 

—0  06a 

12  056 
12  066 

0  26a 

1  47a 

11  196 

10  336 
U  006 

11  396 
0  33a 

11  236 
10  816 

—0  12a 
—0  03a 
—0  09a 

—0  88a 

0  Ua 

->0  02a 

—0  19a 

0  14a 

0  30a 

1  Ua 
0  13a 

—1  lOo 
10  256 

0  466 
0236 
0  486 
0  486 
0  826 

0  246 

0206 

0  516 

10  166 

0  386 

0  106 

~0  50a 

12  13a 

10  136 
8  526 
0  646 

10  246 

12  006 
0  186 
8  256 
8  156 
8  226 

286a 
2  20a 
0  456 
2  53a 
2  47a 

2  44a 
256a 

3  07a 

3  22a 

5  83a 

848a 
402a 

4  14a 

6  05a 

756a 

7  84a 
7  23a 
7  14a 
7  10a 

7  01a 
6  48a 

6  55a 

7  Ua 

8  25a 

6  08a 

5  39a 

5  50a 

7  15a 

9  15a 

648a 

6  31a 

8  Ola 

7  37a 
7  Ua 

6  47a 
736a 

6  54a 
658a 

7  30a 

8  03a 

8  57a 

7  30a 
0  44a 

9  27a 

9  03a 

8  51a 

8  50a 

9  Ola 
9  19a 

8  41a 
8  42a 

8  40a 

9  25a 

9  01a 

840a 

10  10a 

10  46a 

9  80a 

7  48a 

8  08a 
8  27a 

0  406 
7  34a 
7  31a 
7  04a 
6  56a 

feet. 
1.8 
1.6 
1.3 
1.4 
1.5 

1.5 
1.6 
1.2 
1.2 
2.6 

l.^ 
1.1 
1.1 
8.6 

2.9 
8.7 
8.5 
8.4 
2.6 

2.8 
1.8 
1.6 
1.1 
1.4 

1.5 
1.4 
1.6 
2.0 
2.2 

1.8 
2.0 
2.4 
2.4 
2.3 

2.1 
2.0 
1.9 
2.3 
2.4 

2.5 

2.0 
2.8 

[1-2] 
0.8 

feet. 
2.8 
2.0 
1.7 
1.8 
1.9 

1.9 
2.0 
1.5 
1.6 
8.2 

1.5 
1.4 
1.4 
4.6 

8.7 
4.7 
4.5 
4.4 

8.3 

2.9 
2.3 
2.0 
1.4 
,      1.8 

2.0 
1.8 
2.1 
2.6 
2.9 

2.4 
2.6 
8.2 
3.1 
8.0 

2.8 
2.6 
2.6 
3.0 
3.2 

3.2 
2.6 
8.0 

[1.71 

1.2 
1.1 
0.9 
0.9 
1.0 

1.0 
1.1 
0.8 
0.9 
1.7 

0.8 
0.7 
0.8 
2.4 

1.9 
2.5 
2.3 
2.3 
1.7 

1.5 
1.2 
1.1 
0.7 
0.9 

0.9 
0.9 
1.0 
1.2 
1.4 

1.1 
1.2 
1.5 
1.5 
1.4 

1.3 
1.2 
1.2 
1.4 
1.5 

1.5 
1.2 
1.4 
[0.8] 
0.4 

feet. 
2.4 

2.1 
1.8 
1.9 

2.0 

2.0 
2.1 
1.7 
1.0 
3.1 

1.7 
2.1 
2.1 
4.4 

8.6 
4.5 
4.3 
4.2 
3.3 

2.9 
2.4 
2.1 
1.5 
1.9 

2.4 
2.3 
2.5 
8.0 
8.3 

2.8 
3.0 
3.5 
8.5 
3.4 

3.1 
3.0 
2.9 
3.4 
3.5 

3.6 
8.0 
8.4 
2.9 
2.5 

feet. 
1.1 
1.0 
0.9 
0.9 
1.0 

1.0 
1.0 
0.9 
0.9 
1.2 

0.9 
1.0 
1.0 
1.5 

1.3 
1.5 
1.5 
1.5 
1.3 

1.2 
1.1 
1.0 
0.8 
0.9 

0.8 
0.8 
0.8 
0.0 
0.9 

0.9 
0.9 
1.0 
1.0 
1.0 

0.9 
0.9 
0.9 
1.0 
1.0 

0.8 
0.0 
1.0 

feet. 
0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.6 
0.4 

0.3 
1.0 
1.0 
0.5 

0.4 
0.5 
0.5 
0.5 
0.4 

0.4 
0.3 
0.3 
0.3 
0.3 

1.4 
1.3 
1.4 
1.6 
1.7 

1.5 
1.6 
1.8 
1.7 
1.7 

1.6 
1.6 
1.6 
1.7 
1.8 

2.0 
1.6 
1.7 

h.  fn. 

"ii'ii' 
"is'ii' 

........ 

. .. J.... 

"iiii' 

m        ■   ■   ■  • 

21  26 

feet. 
1.1 
1.1 
1.0 
1.0 
1.0 

1.0 
1.1 
0.9 
1.2 
1.3 

0.9 
1.5 
1.5 
1.6 

1.4 
1.6 
1.6 
1.5 
1.4 

1.3 
1.1 
M 
0.9 
1.0 

1.6 
1.6 
1.7 
1.9 
2.0 

1.8 
1.9 
2.1 
2.1 
2.1 

2.0 
1.9 
1.9 
2.1 
2.1 

2.2 
1.9 
2.1 
2.2 
2.1 

2.0 
1.9 
1.9 
1.8 
1.8 

1.6 
1.7 
1.7 
1.7 

1.8 
1.5 
2.1 
1.9 

1.8 
2.2 
2.2 
2.0 

1.4 
1.9 
1.7 
1.7 
1.8 

feet. 
0.9 
0.8 
0.6 
0.7 
0.8 

0.8 
0.8 
0.6 
0.6 
1.2 

0.6 
0.6 
0.6 
1.8 

1.4 
1.8 
1.8 
1.7 
1.8 

1.2 
0.9 
0.8 
0.6 
0.7 

0.8 
0.7 
0.8 
1.0 
1.1 

0.9 
1.0 
1.2 
1.2 
1.2 

1.0 
1.0 
l.O 
1.2 
1.2 

1.9 
1.6 
1.8 
1.1 
1.0 

0.9 
0.8 
0.9 
0.8 
0.7 

0.6 
0.7 
0.7 
0.7 

0.8 
0.6 
1.0 
0.8 

0.8 
0.9 
0.9 
0.8 

0.6 
0.7 
0.6 
0.7 
0.7 

fett. 
1.0 
0.9 
0.8 
0.8 
0.9 

0.9 
0.9 
0.7 
0.9 
1.4 

0.7 
1.0 
1.1 
2.0 

1.6 
2.0 
2.0 
1.9 
1.5 

1.3 
1.0 
0.9 
0.7 
0.8 

1.3 
1.2 
1.4 
1.7 
1.8 

1.5 
1.7 
1.9 
1.9 
1.8 

1.8 
1.7 
1.6 
1.8 
1.9 

2.1 
1.7 
1.8 
1.4 
1.2 

1.1 
1.0 
1.1 
1.0 
0.9 

0.8 
0.8 
0.9 
0.8 

1.0 
0.7 
1.2 
1.0 

1.0 
1.1 
1.1 
1.0 

0.7 
0.9 
0.8 
0.8 
0.9 

lSa8i. 

o 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.5 

2.5 
2.5 
2.5 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0  ; 
2.0 
2.0 
2.C 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0   i 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.5 
2.5 
2.5 
2.5 
3.0 

3.0 
8.0 
8.0 
3.0 
8.5 

4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 

4.5 
4.5 
4.5 
4.5 

5.0 
4.5 
4.5 
5.0 
5.0 

1  44  j    ri2  lOl      r5  35l 

45 

[11  30] 
11  10 
11  30 
11  35 
11  25 

1123 
11  28 

11  43 

12  S 

1 
1 

[5  15] 

4  55 

5  05 
5  051 
5  10 

4  19] 
4  20 

4  84 

5  03] 

[5  05] 

3  09 

6  30 
6  50 

[5  40] 

5  45 

6  00 

6  35] 

[0  45] 
5  33 
5  00 

4  42 
4  41 

[0.61 

I —    J 
[0.81 

L"    -J 

ro.8i 

2.3 
2.1 
2.2 
2.0 
1.9 

1.6 
1.7 
1.8 
1.7 

2.0 
1.5  , 
2.5 
2.1 

2.0  , 
2.3 
2.3 
2.1 

1 

1.4 
1.8 
1.6 
1.7 
1.9 

46 

0.4 
0.5 
0.3 
0.2 

0.1 
0.1 
0.1 

;o.i; 

[0.8] 
0.1 
1.0 

o.sj 

[0.8 
0.4 
0.3 

oM 

[0.3] 
0.2 

0.1 

0.11 

0.2 

0.6 
0.7 
0.4 
0.3] 

0.1] 
0.2 
0.1 
0.1] 

[0.4] 
0.2 
1.4 
0.7] 

ro.4i 

0.6 
0.4 
0.3 

0.2 
0.2 
0.1 

;o.ij 

0.0] 
0.1 
0.0 
0.0] 

[0.1] 
0.1 
0.5 

:o.2j 

[0.1] 
0.1 
0.0 

:o.2] 

[0.2] 
0.1 
0.0 
0.1 
0.1 

1  47  , 

I  48  ' 

...... 

49 

50 

51  . 

21  83 

■  52 

53  ' 

1         1 
54  1    ni  251 

V 

55  1 

[11  25 
[0  50 

135: 

[12  00] 
[0  20 
101 
0  23 

[3  10] 
[1153 
11  15 
10  55 
10  54 

21  24 

56 

57 

1 
58 

<  50 

60 

21  29 
21  52 

61 

62 

[0.4] 
0.3 
0.1 
0.2 
0.3 

63 
64 
65 
66 

20  07 

L.  ■ 

362 


TABLE  3.--TIDAL  DIFFERENCES 


S 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 


15 
16 
17 
18 
19 

20 

21 

'  22 

23 


24 
25 
26 
27 
28 

2ft 
30 
81 
32 
33 

34 


35 


36 
37 


88 
39 
40 
41 
42 
43 
44 
45 


46 


47 


48 
49 
50 

,51  I 
52  I 


StaUon. 


NORTH  AMERICA  (EAST 
CoABT) — Continued. 

LOUisiAHA— continued. 

Head  of  Pauses  Lt..  Mississippi  B- 

Barataria  Bay  Light 

Grand  Pass,  Timbalier  Ugiht 

Wine  Island,  Terrebonne  Bay 

Isle  Demiere,  or  LaAt  Island 


Geographic  position. 


Lati- 
tude. 


Ship  Shoal  Liirht 

Southwest  KeefLt.,  AtchafalayaB 

Atchafislaya  River  Entrance 

Salt  Point  Cote  Blanche  liay . 

Cote  Blanche,  Cote  Blanche  Bay . . 


North. 

0       I 

29  09 
29  17 
29  03 
29  05 
20  04 

28  55 

29  24 
29  28 
29  34 
20  44 


Southwest  Pass,  Vermilion  Bay ...    29  35 

Mermentan  River  Entrance '  29  45 

Calcasieu  Liffht 29  47 

Sabine  Pass  Light 29  43 


TEXAS. 


Bolivar  Point  Light 

Galveston,  Doswells  Wharf. . . 
Morgans  Point.  Galveston  Bay. 

Brazos  River  Entrance 

Pass  Cavallo,  Matagorda  Bay . . . 


29  22 
29  19 
29  41 
28  56 
28  22 


Aransas  Pass  Light 27  52 

Corpus  Christ!  Pass i  27  36 

Brazos  Santiago  Light 26  (U 

Rio  Grande  Entrance 25  57 


ME.XICO. 

Qulf  of  Mfxieo. 

Tampico 

Vera  Cruz 

Areas  Cays 

Triangleti 

Lagnna  de  Terminos 


Caropeche 

Slaal 

Cape  Catoche 

Mugueres  Harbor 
Cozuniel 


BELIZE. 


Belize 

GUATEMALA. 

Caribbean  Sea. 
Dulce  River  Entrance . . 

,  HONDCBA8. 

Caribbean  Sea. 


Roatan  Island . 
Bonacca  Island 


NICABAOUA. 

Caribbean  Sea. 

Serranilla  Bank 

Serrana  Bank 

Old  Providence  Island 

Cape  Gracias  a  Dies  Harbor 

Pearl  Cays 

Corn  Islands 

Blueflelds 

San  Juan  del  Xorte  (Greytown) . . 

C03TA  RICA. 

Caribbean  Sea. 
Point  Blanco 

BERMUDA  ISLANDS. 

Ireland  Island,  dockyard 

BAHAMAS. 


Memorr  Rock 

Great  Bahama  Island. 

Whale  Key 

( treat  A baco 

Gun  Key 


22  1«'. 
lU  12 
20  15 

20  54 
18  uG 

10  50 

21  lu 
21  3  J 
21  14 

20  28 


17  3:J 


15  50 


16  23 
16  20 


15  50 
14  20 

13  21 

14  52 
12  2:i 
12  10 
11  53 
10  55 


10  00 


12  20 


20  50 
26  20 
26  42 
26  !7 
25  34 


Longitude. 


Are.  Time. 


We»t. 


89  15 

89  57 

90  21 
90  85 

90  57 

01  04 

91  30 
91  16 
91  32 

91  43 

92  02 
03  04 
03  21 

93  51 


94  46 
94  47 

94  58 

95  18 

96  24 

07  03 

97  13 
07  10 
97  09 


07  49 
96  08 

91  58 

92  08 
91  53 

00  32 
00  03 
K7  04 
86  52 
86  48 

S8  14 


h.m. 


86  28 
85  54 


79  48 

80  17 


81 
83 


18 
14 


83  26 
83  03 
83  43 
83  41 


64  50 


I 


79  09 

78  40 
77  08 
77  08 

79  18 


5 
6 


57 
00 
6  01 
6  02 
6  04 


6  04 
6  06 
6  05 
6  06 
6  07 

6  08 
6  12 
6  13 
6  15 


6  19 
6  19 
6  20 
6  21 
6  26 


Standard  i>ort  for 
reference. 


Name. 


Page. 


Galveston 
Galveston 
Galveston 
Galveston 
Galveston 

Galveston 
Galveston 
Galveston 
Galveston 
Galveston 

Galveston 
Key  West 
Kev  West 
Key  West 


GalvcMton 
Galveston 
Galveston 
Galveston 
Galveston 


6  28  Galveston 

6  29  Galveston 

6  29  Galveston 

6  29  Galveston 


6 
6 
6 


31 
25 
08 


6  09  I 
6  08  ; 


Galveston 
Galveston 
Galveston 
Galveston 
Galveston 


6  02  Galveston 
6  00  I  Key  WcHt 
5  48  Kev  West 
5  47  Key  West 
5  47     Key  West 


5  53 


88  45  1    5  55 


Key  West 


Key  West 


I 


5  46 
5  44 


5 
5 
5 
5 
5 
5 
5 
5 


J9 
21 
25 
33 
34 
32 

:« 

35 


I 


83  02  '    5  32 


4  19 


5  17 
5  15 
5  09 
5  09 
5  17 


Key  West 
Key  West 


Key  West 
Kev  West 
Key  West 
Kev  West 
Kev  West 
Kev  West 
Key  West 
Key  West 


Key  West 


Sandy  Hook 


Kev  West 
Key  West 
Key  West 
Kev  West 
Key  West 


121 
121 
121 
121 
121 

121  j 
121 
121 
121  I 
121  ! 

121  ■ 
117 
117 
117 


121 
121 
121 
121 
121 

121 
121 
121 
121 


121 
121 
121 
121 
121 

121 
117 
117 
117 
117 

117 


117 


117 
117 


117 
117 
117 
117 
117 
117 
117 
117 


I 


Tidal  differences. 


Time. 


HW. 


LW. 


Time  meridian, 
90^  W. 


h.  m 
-f  0  37 
-fO 
—5 
-5 
—4 


h,M. 


88 
32 
06 
49 


—3 
—3 
—5 


34 
48 
11 
49 
13 


Height. 


Ratio 

of 
rsDgM. 


HW. 


LW. 


Jf«an  Low 
Water. 


—4  41 
—4  11 

—2  49 
—2  40 
-1  25 

—3  50 
-r5  52  ; 
-r6  10  I 

-t^  12  ' 


-4  11 
-3  47 


—2 
—2 
— 0 


21 
09 

48 


— 0 
0 

+3 
— 0 
+0 


18 
00 
15 
08 

17 


—3  12 
-r6  31 
-4^6  53 

-1-7  50 


— 0  09 
0  00 

+2  21 
0  00 

1-0  22 


feet. 
0.0 
-fO.5 
-fO.4 
+0.4 
4-0.8 

-fO.6 
-fO.4 
+0.2 
-^0.4 
tO.4 

+0.8 

0.0 

+0.3 

—0.4 


+0.2 
0.0 
—0.6 
+0.2 
+0.2 


+0  09 
—0  10 
—1  39 
-2  11 


-rO  12  K0.2 
—0  07  ^0. 2 
—2  19  —0. 3 
—2  21  ,      0. 0 


feet. 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 


0.0 

o.o 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 


Local  time. 


Harmonic 
Tide  Plane. 


—0  26 
+0  08 
-3  05 
—3 
—2 


11 
55 


-2 
—2 
—6 
—5 
— o 


46 

28 
16 
21 
06 


59 
34 


o 

+1 
+0  32 
+0  21 
—0  39 


~0  46 


4-0  14 


—1  11 
+0  04 


-4  47 
—4  47 
—4  47 

+  1  33 

+  5  28 

-rS 
4-6 

+4 


—1  30 
-r2  08 
-rl  t'5 
+  0  53 
— 0  07 


+  1.0 
-•-1.2 
+0.4 
^0.4 
t^O.4 

+2.9 
^0.9 
+0.6 
^-0.7 
+0.6 


+0.4 
+  0.2 
+0.2 
+  0.2 
-rO.2 

-0.7 
-rO.7 
+0.6 
+0.6 
+0.6 


0  12     +0.6     +0.6 


+0  48  :  +1.1 


m     > 


13 
18 
88 


—0  39 
+0  36 


—4  25 
—4  25 
-4  25 

+  2  04 
-r6  00 

+5  44 

+  5  49 
+5  10 


+2.5 
+0.6 


^1.1 

-rl.l 
u.O 

+  1.1 
+  1.1 
rl.l 

+  1.1 
4^0.6 


+0.7 


-1.0 
-0.6 


-n.7 

-0.7 
-rO.4 
-0.7 
-0.7 
-0.7 
-^0.7 
-^0,6 


117 

+4  38 

+5  10 

1 
+0.7 

81 

-0  23 

—0  28 

—0.6 

117 

—1  07 

—0  35 

+2.2 

117 

—1  02 

—0  80 

+2.9 

117 

—0  58 

—0  26 

+3.5 

117 

—0  56 

-0  24 

+2.2 

117 

—0  27 

+0  05 

+2.0 

+0.8 


+  1.0 
4-1.1 
-*^1.2 
-rl.O 
«1.0 


LA' 
1.41 
l.iU 

1.54 

1.4« 
1.34 

l.iiT 
1.28 

1.21 

1.54 
ti.99 
1.24 


l.uT 
l.W 
0.47 
l.tT 
1.07 

1.07 
I.J/7 
0.74 


1.34 
l.M 
l.iC 

I.  "7 
l.l7 

2.57 
].!« 
It.  99 

i.p: 

0.99 


0.99 


1.32 


2.S 

o.«s 


1.32 
1.E 
0.« 
1.52 
1.32 
1..13 
1.32 


+  0.6        If'' 


2.117 

2,» 
l.i« 

l.« 
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Interral. 

Sange  of  tide. 

!  Tropic  diur- 
nal inequality. 

1 

Dinnial  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com* 
paaa. 

.1 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 
(Sg). 

Neap 
(Np). 

Great 
tropic 

(Gc;. 

HWQ. 

T  vtm 

1 

1 

Tropic 
HW 

Tropic 
range. 

Predic- 
tions. 

1 

Tropic 
LLW. 

Nuin 

HWI. 

LWI. 

HHWI. 

LLWI. 

^^Q-   inter- 
val. 

1  ! 

O 

40 

3 
4 

h,  tn, 

[11  301 

U  00 

11  50 

12  10 

h.  m, 
i     [4  30] 

4  47 

5  88 
0  00 

\       h.  m. 
8  386 
8  366 

1  43a 

2  08a 
2  22a 

2  30a 

2  58a 
4  316 

4  296 

5  436 

3  176 
3  256 

3  346 

4  426 

7  206 

7386 

10  106 

6  466 

7  066 

6  566 

6  366 

5  076 
4  356 

8  026 

7  186 
4  106 
4  046 
4  206 

4  596 
10  076 

9  166 
9  056 

8  066 

7  466 

8  476 

7  256 

8  366 

1 

3  476 
3  476 
3  436 
10  07a 
1  876 
1  226 
1  276 
0  466 

0  456 

7  Ola 

7  80a 
7  35a 
7  41a 

7  42a 

8  09a 

h,  tn. 
7  12a 
6  55a 
5  13a 
5  34a 

A 

iet. 
[0.11 

/i 

iet. 

[0.11 

feet. 
fA  ni 

feet. 
1.4 
2.1 
2.0 
1.8 
2.3 

2.2 
2.0 
1.6 
1.9 
1.8 

2.3 
2.2 
2.0 
1.2 

1.6 
1.4 
0.7 
1.6 
1.6 

1.6 
1.6 
1.1 
1.4 

1.3 
2.4 
1.6 
1.6 
1.6 

3.6 
1.9 
1.7 
1.8 
1.7 

1.7 

2.1 

3.4 
1.7 

2.1 
2.1 
1.2 
2.1 
2.1 
2.1 
2.1 
1.7 

1.8 
3.0 

8.1 

3.8 
4.3 
3.0 

2.9 

feet. 

feet. 

h.  fn. 

/eet. 
1.6 
1.9 
1.6 
1.5 
1.7 

1.7 
1.6 
1.4 
1.6 
1.5 

1.7 
1.3 
1.2 
0.7 

1.4 
1.4 
0.9 
1.4 
1.4 

1.4 
1.4 
1.2 
1.3 

1.3 
2.4 
1.5 
1.5 
1.5 

3.0 
1.0 
0.9 
1.0 
0.9 

0.9 

1.1 

1.4 
0.0 

1.1 
1.1 
0.7 
1.1 
1.1 
1.1 
1.1 
0.9 

1.0 

0.9 

1.8 
1.5 
1.6 
1.3 
1.3 

feet. 
0.6 
0.8 
0.8 
0.8 
1.0 

0.9 
0.8 
0.7 
0.8 
0.8 

1.0 
0.6 
0.8 
0.4 

0.7 
0.6 
0.4 
0.7 
0.7 

0.7 
0.7 
0.5 
0.6 

0.7 
1.4 
0.9 
0.9 
0.9 

2.4 
1.4 
1.2 
3.3 
1.2 

1.2 

1.5 

2.4 
1.2 

1.5 
1.5 
0.8 
1.5 
1.5 
1.5 
1.5 
1.2 

1.3 

2.4 

2.2 
2.6 
8.0 
2.2 
2.1 

feet. 
0.7 
1.0 
0.8 
0.7 
0.8 

0.8 
0.8 
0.7 
0.8 
0.7 

0.8 
1.0 
0.9 
0.5 

0.9 
0.9 
0.5 
0.8 
0.8 

0.8 
0.8 
0.6 
0.7 

0.6 
1.1 
0.8 
0.8 
0.8 

2.3 
0.8 
0.7 
0.8 
0.7 

0.7 

0.9 

1.5 
0.7 

0.9 
0.9 
0.5 
0.9 
0.9 
0.9 
0.9 
0.7 

0.8 

1.7 

1.4 
1.7 
1.9 
1.4 
1.3 

1 

Ecut.    , 

0    1 

5.0  ; 
5.0 

5.0 ; 

5.5 
6.6 

5.5 
6.0 
6.0 
6.0 
6.0 

6.0 
6.6  ! 

6.6 ; 

6.5  1 

1 
1 

7.0 
7.0 
7.0 
7.0 
7.5 

7.5 
7.5 
7.5 
7.5 

7.0 
6.6 
6.0 
6.0 
6.0 

6.0 

5.6  1 
4.5 
4.5 
4.5 

5.5 

5.6 

5.5 
5.0 

3.5 

4.0 

4.5  1 

4.5 

5.6 

5.0 

5.6 

6.0 

6.0 

West. 
9.0 

East. 
0.5 
0.5 
0.0 
0.0 
0.5 

0.4 
0.4 
0.8 
0.7; 

[0,6] 
0.5 
0.4 
0.7 
n  fl 

0.5 
0.6 
6.3 
0.8 

[0.7] 
0.6 
0.6 
0.8 

or 

1 

0.2 
0.8 
0.3 
0.6 

[0.5] 
0.4 

;o-3 

0.6 
0  h 

■••••*• 

5 

[0  15 

[0  18] 
0  40 
2  00 

2  05 

3  20 

[110] 
2  00 

2  17 

3  17 

[4  07] 

4  18 
6  30 
4  16 

6  07a  ■ 

6 

1 

[6  331 

6  09a 

1 

8 

i    0 

10 

11 
12 
13 
14  1 

15 

1 

1 
1 

1 

6  56 
8  25 
8  35" 
0  M' 

6  31a 

7  58a 

8  09a 

9  29a 

7  04a 

7  36a 

8  22a 

9  17a 

10  14a 

i J 

[7  27] 
820 
'      8  41 
,      9  36 

[10  23] 

[10  33 

[0  40 

I — J 
ri-oi 

ri.il 

L —  -J 

ro.9i 

1.2^ 

1.5 

0.7 

[0.71 

1.4^ 

1.7 

0.0 

[0,8] 

1 

1.0' 

1.3 

0.6 

[0  61 

0.4 
0.4 
0.3 

1.2 
1.2 
0.6 



• 

16 

10  23a 

0  006 

10  03a  < 

10  20a 

10  08a  ' 

0.6 
0.1 
0.7 
0.7; 

[0.81 
0.7 
0.8 
0.4 

0.2] 
0.4 
0.3 
6.3 
0.  3 

0.6 
0.1 
0.8 

0.8; 

[0.9] 
0.8 
0.4 
0.5 

[0.3] 
U6 
[0.4 
0.4 
0.4 

0.4 
0.1 
0.6 
0.6 

[0.7] 

O.tt 

0.2 

0. 5] 

0.1] 
0.3 
0.2 
0.2 
0  2 

22  24 

17  . 

IH  i 



10  ' 
20 

4  35' '   \lO  47i 

[4  25] 

I —     -J 

'  [10  35] 
10  15 
[8  10 
8  03 

■ 

21  : 

4  05 
2  00 
I  55 

1  06] 

2  40 
[12  06 

12  00 
12  16 

2  59 
10  20 
9  30 
9  20 
820 

8  00 

9  00 

7  35 

8  50 

4  00 
4  00 
4  00 
10  20 
1  50 
1  35 
1  40 
1  00 

1  00 

7  04 

7  40 
7  45 
7  50 

7  52 

8  20 

9  48a 
7  36a 
7  34a 

640a 

7  56a 
5  08a 
5  03a 
5  18a 

0  13a 
4  55a 
4  06a 
3  57a 
2  55a 

2  37a 

3  33a 

1  56a 

3  25a 

10  566 

10  566 

11  086 

4  506 

8  466 
8  306 
8  356 
8  006 

8  026 

1  08a 

2  01a 
2  03a 
2  05a 
2  14a 
2  44a 

1  22  1 

.  23 

24  i 

[7  191 

19  58 

20  35 

1  25  ' 

8  88 
5  50 

5  45 

6  00 

1  26  ' 

\'*7 

28 

29 

'  30 

31 

32 

'  33 ; 

34 
35 

36 

37  . 

38 

39 

40  > 

41 

42 

43 

44 

45 

46 

47 

48 
49 
50 

51  i 

52  . 

] 
] 

] 

9  28 
4  10 
3  19 

3  06 
2  08 

1  50 

2  50 

1  23 

2  38 

LO  13 
LO  13 

10  13 

4  07 
8  03 
7  47 
7  52 
7  13 

7  13 

0  52 

128 

1  33 
1  38 

1  40 

2  06 

1.7 
1.4 
1.2 
1.3 
1.2 

1.2 

1.6 

2.7 
1.2 

1.6 
1.6 
0.8 
1.6 
1.6 
1.6 
1.6 
1.2 

1.8 

3.3 

2.6 
8.0 
3.5 
2.4 
2.3 

i 

2.1 
1.8 
1.5 
1.6 
1.5 

1.5 

2.0 

3.5 
1.5 

2.0 
2.0 
1.0 
2.0 
2.0 
2.0 
2.0 
1.5 

1.6 

4.0 

3.2 
3.8 
4.5 
3.1 
3.0 

1.3 
0.0 
0.8 
0.9 
0.8 

0.8 

1.1 

1.8 
0.8 

1.1 
1.1 
0.5 
1.1 
1.1 
1.1 
1.1 
0.8 

0.9 

2.6 

1.7 
2.0 
2.4 
1.6 
1.5 

0.4 
0.9 
0.9 
0.9 
0.9 

0.9 

1.0 

1.3 
0.9 

1.0 
1.0 
0.7 
1.0 
1.0 
I.O 
1.0 
0.9 

0.9 

0.8 

1.2 
1.4 
1.6 
1.2 

1.2 

3.0 
0.3 
0.3 
0.3 
0.3 

0.3 

0.3 

0.4 
0.3 

0.3 
0.3 
0.2 
0.3 
0.3 
0.3 
0.3 
0.3 

0.3 

0.1 

0.4 
0.5 
0.5 
0.4 
0.4 

20  59 
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TABLE  3.— TIDAL  DIFFERENCES 


i 
S 

9 


1 

2 
3 

4 
5 

« 
7 
8 
9 
10 


11 
12 
13 
14 
15 

16 

17 
18 
10 
20 

21 
22 
23 
24 


25 
26 
27 
28 
29 

30 
31 
82 
33 
34 


35 
86 
37 
38 
30 

40 
41 
42 
48 
44 


45 
46 

47 
48 
40 

50 
51 
52 
53 
54 


55 
56 

57 

58 
50 
60 

61 
62 


Geograpblc  position. 


Standard  port  for 
reference. 


Station. 


NORTH  AMERICA  (East 

CoAJST)  —Continued . 

BAHAMAS— continued. 


Androa  Island 

Nassau, New  Providence  Island.. 

Eleathera  Island 

San  Salvador,  or  Cat  Island 

Watling  Island 

Clarence  Harbor,  Long  Island 

Crooked  Island 

Marignana  Island 

Inaffua  Island 

Turks  Islands 


WEST  INDIES. 

Cuba. 


Cape  San  Antonio 

Habana 

Matan  zas 

Cardenas 

Sagna  la  Grande 

Cayo  Pared<Sn  Grande 

Cay  Frances ■ 

Nneritas 

Jibara ■ 

Cape  Maysi 

Guantanamo 

Santiago  de  Cnba 

Manzanillo 

Cieufaegos  or  Port  Xagna , 

Jamaiea. 


Morant  Point. 

Port  Royal 

Soutb  Negril  Point 

St.  Anns  Bay . 

Grand  Cayman  Island 

Haiti  or  iSanto  Domingo. 

Port  au  Prince 

Fort  Dauphin 

Samana  Bay 

Santo  Domingo 

Jaomel 


Porto  Bico, 

Ciilebrita  Island  Light 

Great  Harbor,  Culebra  Island  . . 

Port  Ferro,  Crab  Island 

San  Juan 

Fi^i^rdo  Harbor 

Humacao  Bay 

Port  of  Ponce 

Port  Gnanica 

Port  Real 

Muyaguez , 


Windward  or  Caribbean  Itlandt. 

St.  Thomas  Island 

St.  Bartholomew  Island 

Antigua  Inland 

Guaoaloupe 

Dominica 

Martinique 

St.  Vincent,  Kingstown 

Barbados 

Grenada 

Tobago  

SOUTH  AMERICA  (NOBTH  AND 
East  Coasts). 

colombia. 

Caribbean  Sea. 

Colon  ( Aspinwall) 

Caledonia  Harbor 

Cartagena 

YBNEZCBLA. 

Maracaibo 

LaGualra 

Orinoco  River  Entranoe 

TRimDAD. 

Port  of  Spain 

Galeota  Point 


Lati- 
tude. 


Vorth. 

o      ' 

24  29 

25  ()3 
25  08 
24  20 
24  00 

23  06 
22  40 
22  26 

20  56 

21  26 


21  52 
23  06 
23  02 
23  04 

22  46 

22  20 
22  36 
21  38 

21  04 
20  15 

20  00 
20  00 
20  19 

22  08 


17  55 

17  56 

18  18 
18  30 
10  20 

18  37 

19  45 
19  13 
18  27 
18  12 


18  19 
18  18 
18  00 
18  20 
18  20 

18  09 
17  59 

17  58 

18  05 
18  13 


18  25 
17  54 
16  59 
16  12 
15  35 

14  42 
13  10 
13  07 
12  04 
11  10 


I 


9  18 

8  56 
10  27  i 

10  43  ' 
10  40 

9  02 

10  39 
10  08 


Longitude. 


Arc.    ,  Time. 


h.fn. 
5  11 


Kame. 


77  44 

77  21 
76  08 
75  24 
74  27 

74  58 
74  21 
73  00 
73  41 
71  09 


84  38 
82  22 


81 
81 


45 
12 


80  07 

78  09 

79  14 
77  05 

76  06 

74  08 

75  14 
75  51 

77  10 

80  28 


76  11 

76  47 
78  24 

77  16 
81  21 

72  21 

71  48 
69  09 
69  53 

72  35 


65  14  < 

65 17 ; 

65  26 

66  07 

65  38 

66  46 
66  40 

66  56 

67  11 
67  08 


64  58 
62  51 
61  48 
61  27 
61  31 

60  54 

61  13 

59  36 
61  45 

60  42 


71  39 
66  .58 
60  50 


5 
5 
5 
4 


09 

05 
02 
58 


500 
4  57 
4  52 
4  55 
4  45 


Key  West. 
Key  West, 
Key  West. 
Key  West. 
Key  West. 

Key  West. 
KevWeet. 
Key  West. 
Key  West. 
Key  West. 


5 
5 
5 
5 
5 

5 
5 
5 
5 

4 


40 
29 
27 
25 
20 

13 
17 
08 
04 
57 


Key  West. 
Key  West. 
Key  West. 
Key  West. 
Key  West. 

Key  West. 
Key  West. 
Key  West. 
Key  West. 
Key  West. 


5  01  Key  West. 

5  08  Key  West. 

5  09  Key  West. 

5  22  Key  West. 


5  05 
5  07 
5  14 
509 
5  25 

4  49 

4  47 
4  37 
4  40 
4  50 


I 


21 
21 
22 
24 
23 

23 
27 
28 
20 
29 


20 
11 
07 
06 
06 

04 
05 
58 
07 
03 


Galveston. 
Galveston. 
Galveston. 
Galveston. 
Galveston. 

Galveston. 
St.  Johns . 
St.  Johns . 
Galveston. 
GiUveston. 


Galveston. 
Galveston. 
Galveston . 
Kev  West. 
Key  West. 

Kev  West. 
Galveston. 
Galveston. 
Key  West. 
Key  West. 


Page. 


Galveston. 
Galveston. 
Galveston. 
GalveMton . 
Key  West. 

Key  West. 
Kev  West. 
Kev  West. 
Key  West. 
Key  West. 


79  51 

5  19 

77  47 

5  11 

75  32 

5  02 

Key  West. 
Kev  West. 
Key  West. 


4  47 
4  28 
4  03 


Apia. 
Apia. 
Apia. 


61  31   4  06  I  Apia. 
60  59   4  04  I  Apia. 


117 
117 
117 

207 
207 
207 


117 
117 
117 
117 
117 

117 
117 
117 
117 
117 


117 
117 
117 
117 
117 

117 
117 
117 
117 
117 

117 
117 
117 
117 


121 
121 
121 
121 
121 

121 

45 

45 

121 

121 


121 
131 
121 
117 
117 

117 
121 
121 
117 
117 


ISl 
121 
121 
121 
117 

117 
117 
117 
117 
117 


Iioeal  Hme, 


h.  tn. 


08 
28 
48 
48 
48 


0  28 

1  58 
1  28 

0  58 

1  18 


A.  tn. 

—  086 

—  0  56 

—  1  16 

—  1  16 

—  1  16 

-h  0  04 
~  1  26 

—  0  56 

—  0  26 

—  0  46 


+ 
+ 
+ 


0  28 
0  00 

0  10 

1  03 
1  38 


—  1  04 

—  2  40 

—  1  40 

—  2  24 

—  3  11 

—  0  57 

—  0  25 
+  2  41 

—  3  38 


+ 
+ 
+ 


+ 


Local  time. 


-h  2  43 

+  3  43 
—  6  16 
+  3  43 
-{-  1  43 


-  0  26 
+  0  34 

—  8  26 
+  0  34 

—  1  26 


+  0  42  + 

—  I  53  — 

—  0  57  _ 


4- 


42 
42 


+ 
-t- 


1  58 

1  03 
0  56 

2  58 
2  58 


Time  meridian, 
€0^  W. 

15 


—11 
—11  14 
—11 

—  0 

—  0 

—  0 

—  7 


12 
04 
31 

29 

17 
8  41 

0  24 

1  10 


9  30 
0  25 
9  09 

-h  0  41 
0  27 

0  30 

8  53 
—11  07 
+  0  89 
+  0  24 


Local  time. 


+ 
+ 


1 
1 
2 
3 
7 


30 
41 
41 
41 
35 


+ 


7  25 
0  18 
6  25 
-f  6  05 
+  7  25 


+ 
+ 


+ 


7  56 
6  52 
+  6  .56 
-f  6  36 
+  7  56 


-h  8  44  +  4  15 
+  2  42  +  8  13 
-f-  2  02  I  4-  2  33 


—  1  33 

—  0  39 

—  0  50  I 


1  34 
0  40 
0  58 


207  —  2  20  I  ~  2  28 
207  —  2  40  I  —  2  43 


0  55 
0  22 

0  42 

1  35 

2  05 

032 
2  08 


08 
52 
30 

06 
39 

13 


—  3  06 


48 
57 
67 
57 
06 


Harmonic 
Tide  Plane. 


Sect. 

+2.0 

+3.0 

+3.0 

+3.0 

+3.0 

+3.1 
+L6 

+2.0 
+2.5 
+2.0 


feci. 

+1.0 

+L2 

+1.2 

+1.2 

+L3 

+L1 
+0.8 
+L0 
+  1.0 
+L0 


fltiM  meridian,   { 
75°  W, 


M^ean  Low 
WaUr. 


0.0 

0.0 

-0.3 

0.0 

+0.5 

0.0 

+0.2 

0.0 

+0.8 

0.0 

+L0 

0.0 

+0.8 

0.0 

+0.5 

0.0 

+0.7 
+1.0 

+0.8 
+0.5 

+!.» 
+0.4 


0.0 
0.0 

0.0 
0.0 
0.0 

o.u 


Harmonic 
Tide  Plane. 


-^.1 
—0.1 
—0.1 
0.0 
+0.1 

0.0 
+2.4 
-0.1 
+1.2 
+1.5 


+0.3 
+0.3 
+0.3 
+0.3 
+0.3 

+0.3 
+0.5 
0.0 
+0.4 
+0..'^ 


Mean  Low 
Fiater. 


—0.4 
—0.2 
—0.3 
—0.1 
—0.1 

+0.1 
—0.6 
—0.4 
—0.2 
+0.3 


+0.1 

+0.8 

0.0 

+0.6 

+0.1 
0.0 
+3.0  ! 
+0.6 
+  L2  ■ 


+0.1 
+0.6 
+0.7 

—0.6 

-0.8 

0.0 

+0.8 
+0.2 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


Harmonic 
Tide  Plane 

0.0  ;  +0.2 


+0.1 
+0.2 
+0.2 
+0.6 

+0.4 

0.0 

+L0 

+0.8 

+a8 


+0.4 
+0.6 
+0.6 


I 


0.0 

—0.1 

0.0 

+0.2 
+0.1 


L90 
2.56 
2.56 
2. 36 

2.36 

2.64 
1.6 
l.M 
2.23 
1.90 


0.99 
0.75 
1.40 
1.13 
1.6 

1.83 
1.6 
1.40 
1.57 
1.82 

Lfio 
1.41 

1.32 


0.74 
©74 
0.74 

O.SI 

o.k: 


OJl 
1.92 
0.9-J 
1.48 
1.68 


0,71 
0.ii6 

0-79 
0.92 
0.92 

1.08 
0.57 
0.71 
0.83 
1.25 


a7^ 

1.01 
1.34 
0.87 
0.99 

0.74 

1.00 

l.» 

0.99 
1.32 


I 


0.74 
0.99 
1.07 

0.79 
0.91 
Q.» 

L26 
1.0J 
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Interral. 


I    u 


1 

2 
3 
4 

5 

6 
i 

8 

0 

10 


11 
u 

13 
U 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 


25 
26 
27 
28 
29 

30 
31 
32 
H3 
34 


I 


35 
36 
37 
38 
39 

40 
41 
42 
43 
44 


45 

4« 
47 
48 
49 

50 
51 
52 
53 
54 


55 
56 
57 


Mean. 


=     HWI. 


A.m. 


40 
20 
OO 
00 
00 


8  20 

6  50 

7  20 
7  50 
7  30 


8  30 
8  18 

8  30 

9  25 
10  00 


20 
50 
00 

6  20 
5  40 

7  50 

8  20 


10  30 
4  47 


LWI 


6  50 
9  00 


7  31 
7  331 

7  35 

8  21" 
7  56 

7  57 


7  56 
7  04 


[7  11] 


4  00 

3  50 
2  50 
50 
80 


2 

2 


3  50 


0  06 
11  30 
10  50 


58 
59 
60 

5  05  1 

6  00 
5  50 

61 
62 

4  20 
4  00 

h.  m. 
1  28 
1  08 
0  48 
0  48 


48 

08 
38 
08 
38 
18 


2  18 

1  56 

2  18 

3  13 

3  48 

1  08 
12  03 

0  48 

0  08 

11  53 

2  00 
2  30 

4  18 
11  00 


0  39 

248 


1 
1 

tl 
2 
2 

2 


30 
34 
40 
20 
09 

12 


2  15 
2  00 


[0  58] 


10  12 

10  02 
0  05 
9  02 
8  42 

10  02 


6 
5 
4 


18 
17 
37 


11  17 

12  12 
12  00 

10  30 
10  10 


Tropic. 


HHWl.     LLWI. 


h,  tn. 
7  29a 

7  11a 
6  51a 
6  51a 
6  51a 

8  11a 

6  39a 

7  09a 
7  40a 
7  19a 


7  5Sb 

8  096 
8  OOfr 

8  526 

9  325 

6  555 

5  225 

6  305 
5  515 
5  155 

7  395 

8  085 
10  215 

484a 


I 


10  00a 

11  00a 
2  005 

11  OUa 
9  005 

8  00a 

7  00a 

8  00a 

9  00a 
9  00a 


8  50a 
8  51a 
8  52a 
8  57a 
8  53a 


8  55a 
0  17a 
11  17a 
8  Ola 
7  50a 


8  49a 

9  00a 

10  00a 

11  00a 
3  46a 

3  33a 
2  30a 
2  39a 

2  16a 

3  87a 


— 0  115 
11  16a 
10  35a 

5  045 
5  505 
5  495 

4  195 
8  595 


Bange  ot  tide. 


h.  tn. 

2  04a 
38a 
18a 
18a 
18a 

38a 
16a 
44a 
11a 
54a 


1 
1 
1 
1 


1 
1 
2 
1 


2  10a 

3  18a 

2  12a 

3  06a 

3  42a 

1  02a 
11  575 

0  44a 

0  02a 

11  475 

2  38a 
2  48a 

4  48a 
11  43a 


10  005 

11  005 
2  00a 

11  005 
9  00a 

0  00a 
11  005 

0  00a 

1  00a 
1  00a 


055a 
1  00a 
1  15a 
1  43a 
1  17a 

1  24a 
1  26a 
11  366 
0  00a 
0  33a 


0  51a 

1  00a 

2  00a 

3  00a 
10  50a 

10  59a 
0  52a 
9  38a 
9  20a 

10  45a 


7  155 
6  045 
5  265 

11  27a 

12  20a 
12  10a 

10  38a 
10  20a 


Mean 

(Mn). 


feet. 
2.3 
8.1 
8.1 
3.1 
3.1 

3.2 
2.0 
2.8 
2.7 
2.3 


1.2 
0.9 
1.7 
1.4 
2.0 

2.2 
2.0 
1.7 
1.9 
2.2 

2.0 
1.7 
3.1 
1.6 


4.3 
2.3 


Spring 
(Sg). 


0.8; 
to.  8' 

o.o; 
1.1 

1.1 

1.8 


[0.8] 
1.0 
1.5 


1.2 

0.9 
1.2 
2.3 
1.2 
1.6 


feet. 
8.0 
4.0 
4.0 
4.0 
4.0 

4.1 
2.5 
3.0 
3.5 
3.0 


1.5 
1.3 
2.2 
1.8 
2.6 

2.8 
2.6 
2.2 
2.4 

2.8 

2.6 
2.2 

4.0 
2.0 


Neap 
(Kp). 


0.9 
1.2 
1.3 

2.0 
2.8 
2.5 

3.2 
2.6 


feet. 
1.5 
2.1 
2.1 
2.1 
2.1 

2.1 
1.8 
1.5 
1.8 
1.5 


0.9 
0.7 
1.2 
1.0 
1.4 

1.6 
1.4 
1.2 
1.4 
1.6 

1.3 
1.1 
2.1 
1.1 


5.5 
8.0 


[1.0] 
1.0 
0.8 
1.3 
1.4 

1.5 


0.6 
1.2 
2.0 


1.5 

1.1 
1.6 
3.0 
1.5 
2.1 


1.1 
1.5 
1.6 

2.5 

2.8 
3.1 

4.0 
3.2 


2.9 
1.5 


0.61 

0.0 

0.4l 

0.9 

0.8 

1.0 


[0.1] 
0.8 
1.0 


0.8 

0.6 
0.8 
1.5 
0.8 
1.1 


0.6 
0.8 
0.9 

1.5 
1.7 
1.8 

2.4 
1.9 


Great 
tropic 
(Gc). 


feet. 
2.9 
3.0 
3.9 
3.9 
3.0 

4.0 
2.6 
2.0 
3.4 
2.9 


1.4 
1.7 
2.0 
1.5 
2.2 

2.4 
2.2 
1.9 
2.1 
2.4 

2.6 
2.2 
3.0 
2.1 


1.1 
1.1 
1.1 
1.2 
1.3 

1.2 
5.5 
8.1 
2,2 
2.5 


1.0 
1.2 
1.1 
1.8 
1.3 

1.5 
0.8 
1.0 
1.3 
2.1 


1.2 
1.5 
2.0 
1.3 
1.7 

1.1 
1.7 
2.9 
1.7 
2.1 


1.1 
1.7 
1.8 

2.0 
2.3 
2.5 

3.2 
2.6 


Tropic  diur- 
nal inequality 


HWQ. 


Jeiet. 
1.2 
1.4 
1.4 
1.4 
1.4 

1.4 
1.1 
1.2 
1.3 
1.2 


0.9 
1.2 
1.1 
1.0 
1.2 

1.2 
1.2 
1.1 
1.2 
1.2 

1.1 
1.0 
1.4 
1.0 


LWQ. 


1.6 
1.2 


0.8 
0.4 

0.5 


0.6 
0.8 


0.9 

0.8 
0.9 
1.2 
0.0 
1.0 


0.8 
0.9 
0.9 

0.3 
0.3 
0.4 

0.4 
0.4 


feet. 
0.4 
0.5 
0.5 
0.5 
0.5 

0.5 
0.4 
0.4 
0.4 
0.4 


0.1 
0.2 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.4 
0.3 
0.5 
0.3 


Diurnal  wave. 


Mean  sea  level 
above  plane  of— • 


0.5 
0.4 


0.7 
0.1 

0.2 


0.8 
0.4 


0.3 

0.2 
0.3 
0.4 
0.3 
0.3 


0.2 
0.8 
0.3 

0.1 
0.1 
0.1 

0.1 
0.1 


Tropic 
HW 

Tropic 

inter- 

range. 

val. 

Predic- 
tions. 


A.  m. 


11  05 


feet, 
1.3 
1.5 
1.5 
1.5 
1.5 

1.5 
1.2 
1.3 
1.4 
1.3 


0.9 
1.2 
1.1 
1.0 
1.2 

1.2 
1.2 
1.1 
1.2 
1.2 

1.2 
1.1 
1.5 
l.l 


1.0 
1.0 
1.0 
1.1 
1.1 

1.1 
1.8 
1.3 
1.4 
1.5 


0.9 
1.1 
1.0 
1.0 
0.9 

1.0 
0.7 
0.8 
0.7 
0.9 


1.1 
1.3 
1.4 
1.1 
0.9 

0.8 
0.9 
1.3 
0.0 
1.1 


0.8 
0.9 
1.0 

0.3 
0.3 
0.4 

0.4 
0.4 


feet. 
2.1 
2.7 
2.7 
2.7 
2.7 

2.7 
1.8 
2.1 
2.4 
2.1 


0.6 
0.5 
0.8 
0.7 
1.0 

1.1 
1.0 
0.8 
1.0 
1.1 


0.9 
1.2 
1.3 

1.4 
1.5 
1.7 

2.2 
1.8 


Tropic 
LLW. 


1.0    . 
0.8 
1.5 
0.8 


0.7 
0.7 
0.7 
0.8 
0.8 

0.8 
3.6 
2.1 
1.4 
1.6 


0.5 
0.6 
0.5 
0.5 
0.5 

0.6 
0.5 
0.5 
0.5 
0.7 


0.7 
0.7 
1.1 
0.7 
1.2 

0.9 
0.6 
2.1 
1.2 
1.6 


feet. 
1.8 
1.7 
1.7 
1.7 
1.7 

1.8 
1.2 
1.3 
1.5 
1.3 


0.7 
0.9 
0.9 
0.8 
1.1 

1.2 
1.1 
0.9 
1.1 
1.2 

1.2 
1.0 
1.7 
0.9 


0.6 
0.6 
0.6 
0.6 
0.6 

0.6 
2.8 
1.8 
1.1 
1.2 


0.5 
0.6 
0.5 
0.9 
0.5 

0.7 
0.5 
0.5 
0.5 
0.8 


0.6 
0.8 
1.0 
0.6 
0.7 

0.5 
0.7 
1.3 
0.7 
0.9 


Varia- 
tion of 
the  coin- 
pasa. 


0.5 
0.7 
0.8 

0.9 
1.1 
1.2 

1.5 
1.2 


Eatlt. 

o 

1.0 
0.5 
0.0 
0.0 
0.0 

0.5 
0.0 
0.0 
0.5 
0.0 


3.5 
3.0 
2.5 
2.5 

2.0 

1.5 
2.0 
1.5 
1.0 
0.5 

1.0 
1.0 
1.5 
2.0 


2.0 
2.0 
2.5 
2.0 
3.0 

1.0 
0.5 
0.0 
0.0 
1.0 

WeH, 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
0.5 
0.5 
0.5 
0.5 


1.0 
1.5 
1.5 
1.5 
1.0 

1.0 
0.5 
1.0 
0.0 
0.0 


'EoMi. 
6.0 
4.5 
4.0 


3.0 
2.0 
0.5 

0.0 
0.0 
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TABLE  3.—T1DAL  DIFFERENCES 


Oeographic  position. 


•J 

,  S  I 

>    9 

!2i  ■ 


Sutioa. 


'  Lati- 
I  tude. 


I 


&5 

57 
58 
59 


SOUTH  AMERICA  (NOBTH  AND 
East  OoAirrs)— Continued. 


Xorth. 


OUIANA. 


«3 
64 
65 


1 
2 
3 

4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 


Georgetown,  Demerara  River 6  49 

Paraoiaribo.  Surinam  River •    6  U2 

Caj-enne,  Cayenne  River |    4  56 


BRAZIL. 


Cape  Cachiponr 

Conani  River 

Haraca  Island  Anchorage 

Baliqne  Id.  Lt.,  Amason  R.  Entr 
Point  Pedrera,  Amaaon  River  . . 

Dentro  Channel,  Para  R.  Entr  . . 

Para,  Para  River 

San  Joao  Islands  Light 

Maranhfto,  or  San  Lnia 

Santa  Anna  Reefs  Light 

Tutoia  Anchorage 

San  Joao  da  Paranahiba 

Camocim 

Point  Jericoaooara 

Mandahi  River  Entrance 


3  49 
2  50 
2  09 
0  54 
0  11 
South. 

0  23 

1  27 

1  17 

2  30 
2  16 

2  46 
2  59 
53 
48 
10 


2 
2 
3 


Ceara 

Aracati.  Jagnarybe  River 
Provoacao,  Mossoro  River 

Cape  St.  Roqne 

Parahiha  River  Light 


SOUTH  AMERICA  (South  and 
East  Coavts).  | 

BBAZIL— continued . 

Pemambuoo  (Recife  Arsenal) 

Maceio i 

San  Francisco  River  Entrance  —  i 

Bahia 

Morro  Sao  Paulo 


21 

22 
23 
24 
25 

26  .  Port  Camamii 

27  San  Jorge  dos  Ilbeos. 

28  Santa  Cruz 

29  Comoxatiba 

30  Caravellas 


I 


31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 


Abrolhos  Island  Light 

Aldeia  Yelha,  Barra  de  Santa  Cruz 

Victoria,  Espirito  Santo  Bay 

Benevenie 

Itabapnana 


Macahe 

Porto  Frio 

Rio  de  Janeiro 

Paratio,  Ilha  Grande  Bay. 
San  Sebastiao 


Santos I 

Paranagua 

Cape  Joao  Diaz.  San  Francisco  R  .  [ 

Santo  Cathariua  Island 

Rio  Grande  do  Sul 


URUGUAY. 


23  .W 

25  31 

26  11 

27  27 
32  06 


49 
50 
51 
52 
53 
54 


ARGENTINA. 

BUBKOS  Ay  RES,  Plato  River 

Barragau  Bay,  Plato  River 

San  Boronbon  Bay 

Cape  San  Antonio 

Point  Mogntes 

Port  Beigrano,  Bahia  Blanca 

PATAGONIA. 

East  coast. 

Point Medano,  Rio  Neero  Entr. . 
Port  San  Antonio,  San  Matias  Gnlf 
Port  San  Josef.  San  Matias  Gulf. . 

Port Madrvn.  Nue vo  Gulf 

Port  Santa  Elena 


34  36 

34  49 

35  54 

36  20 
38  00 
38  59 


I 


41 
40 
42 
42 
44 


03 
46 
23 
45 
31 


3  42 


28 
57 
29 
57 


8  04 

0  35 

10  28 

12  58 

13  21 

13  54 

14  47 

16  17 

17  06 
17  43 

17  57 

19  55 

20  19 

20  49 

21  20 

22  23 
22  58 

22  55 

23  13 
23  48 


46  CastilloBav 34  22 

47  Montevideo,  Plato  River i  34  5:i 

48  Colonia,  Plata  River i  34  28 


Longitude. 


Arc.   Time. 


We»t. 


58  11 
55  13 
52  20 


51  01 
50  53 
50  30 

49  55 

50  43 

47  55 

48  31 
44  55 
44  19 


38  31 
37  45 
37  10 
35  16 
34  50 


62 
64 


46 

47 


64  20 

64  59 

65  22 


h.  m. 
3  53 
3  41 
3  29 


43  36 

42  21 

41  47 

40  52 

40  32 

39  23 

I 


34  54 

35  41 

36  23 
38  31 

38  54 

39  02 
30  03 
39  02 
39  10 

39  09 

38  40 

40  08 
40  20 
40  41 

40  59 

41  47 

42  OU 

43  09 

44  46 

45  23 

46  20 

48  30 
48  32 
48  31 
52  08 


53  48 

56  12 

57  52  1 


58  22 
57  54 
57  22 

56  46 

57  30 
61  52 


3 
3 
3 
3 
3 

3 
3 
3 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 

2 
2 


36 
36 
36 
2  37 
2  37 


2 
2 


2 
2 


3  02 


24 
24 
22 
20 
23 

12 
14 
00 
57 
54 

49 

47 
43 
42 
38 

34 
31 
29 
25 
19 


2  20 
2  23 
2  26 
2  34 
2  36 


2  35 
2  41 
2  41 
2  43 
2  44 

2  47 
2  48 


53 
59 


05 
14 
14 
3  14 
3  29 


Standard  port  for 
reference. 


Tidal  differences. 


Name. 


Time. 


Page. 


Kdtio 
Height.     ,     ot 

'  ranges  , 


HW. 


LW.    I  HW.     LW. 


Local  time. 


Kingstown 311 

Kingstown 311 

Kingstown 311 


h,  fit. 

+  5  58 
-f-  7  30 
+  6  06 


Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 
(yape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 


CJape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town . 

Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 


259  • 

259 ; 

259  I 

259 

259 

259  , 

2S9 

259 

259 

250 

25) 
2.59 
250 
2.59 
239  I 

259  i 
259  , 
259  j 
259  I 
259  ; 

I 


259 
259 
259 
259 


8  10 
7  24 
7  52 
5  22 
3  02 


A.  m. 
-f  6  30 
+  7  40 
4-  6  09 

—  8  13 

—  5  <» 

—  4  38 

—  2  08 
+  0  12 


I 


12 
02 
39 
03 
18 


8  48 
8  35 
43 
38 
:J3 


8 
8 
8 


9  21 
9  34 
9  37 
9  43 


259 

—10  03 

259 

—10  0 : 

250 

—10  18 

259 

—10  08 

259 

—10  33 

259 

—10  43 

3  35  Buenos  Ayres 
3  45  Buenos  Ayies 
3  51     Buenos  Ayres 


4 
4 
4 
4 
4 


54 
52 
40 
47 
50 
07 


11 
19 
17 
20 
21 


Buenos  Ayres 
Buenos  Ayres 
Buenos  Ayres 
Buenos  Ayres 
Sitka....:.... 
Sitka 


Sitka Ih'i 

Sitka 157 

Sitka 157 

Sitka 1.57 

Sitka I  157 


259 
259 
259 
259 
259 

250 

259 
259 
259 
259 

259 
259 
259 
259 
259 


-10  38 
-10  58 
-11  0:{ 
-11  13 
-11  Zi 

-11  33 
-11  23 
-11  03 
-12  18 
-12  02 

-11  02 
-10  57 
-11  32 
-11  17 
-  9  52 


125  +  1  17 
125  -  4  52 
125     —  0  16 


125 
125 
125 
125 
157 
157 


-f 


U  00 
0  45 

2  18 

3  00 
2  54 
5  44 


-flO  33 
+  10  19 
^  9  49 
+  0  49 
-r  3  34 


—  2  01  !4- 


—  8  28     — 

—  8  03  .  — 

—  9  09     — 

—  9  49     — 

—  8  54     — 


Harmonie 
Tide  Plane. 


feet. 
—2.3 
—1.5 
—4.5 


+  4.4 

4-12.8 
+22.5 
+  8.6 
+10.3 


10 
01 
37 
01 
17 


8  47 
8  34 
8  42 
8  37 
8  32 

8  27 

8  04 

9  08 
9  48 
8  53 


+ 


—  9  15 

—  9  33 

—  9  36 

—  9  42 
—10  04 

—10  04 
—10  17 
—10  27 
— m  32 
—10  41 

—10  .^7 
—10  57 
—11  04 
—11  12 
—11  22 

—11  34 
—11  22 
—11  04 
—12  17 
—12  03 


'  + 


+ 


+ 


+ 


■11  03 
■10  58 
•11  31 
-11  16 
■  9  51 


— U  31  I 


+  1  58  '—  0.8 
—  4  12  :+  1.5 
+  0  07    +  2. 0 


0  00 

—  0  :?7 

—  1  50 
t-  3  38 

—  2  56 
+  5  57 


0.0 
+  1.6 
+  3.3 
+  3.4 
—  1.2 
+  4.5 


5.1 
5.8 
-8.5 
+  10.6 
+  7.6 

<>-  6.3 
+  7.4 
+  8.5 
4-3.0 
3.6 


3.2 
3.1 
3.5 
3.8 
3.0 


feet. 

+0.1 
^0.1 
—0.3 


^0.6 
+1.8 
+3.1  ' 
+L2 
+1.5 

+0.7 
-rO.8 
^1.3  I 

-t-1.4  1 
+  1.0 

-4-0.9 
+  1.0 
+1.3 
rO.4 
+0.6 

+0.6  i 
-0.5  1 
-0.5 
fO.6 
-0.4 


4.2 
0.2 
0.4 
0.6 
0.6 

LO 
1.6 
0.0 
1.1 
2.6 


2.1  I 
3.5 
2.8 
3.0 

L2  ] 

1.6  \ 

—  1.6 
+  1.2 
-^  0.9 

+  1.6  I 

+  2.6  1 

—  0.4 

—  0.6 
+  0.4 
+  0.6 


-U.5 
+0.4 
+0.4 
+0.2 

-{-0.2 
+0.2 
+0.2 
-0.1 
+0.2 

+0.4 
0.0 
0.0 
0.0 
0.0 

+0.6 
0.0 
0.0 
0.0 
0.0 

+0.2 
-0.2 
0.0 
-0.1 
-^4 


+0.4 
+0.4 


0.0 
-0.4 
+0.7 
+0,6 
—1.1 
-0.1 


-rlO  34 

+  3.5 

-0.3 

+10  20 

+11.6 

+1.J) 

+  9  50 

+  16.4 

+  1.7 

+  6  49 

+  2.1 

-0.5 

+  3  35 

+  5.4 

0.0 

o.t: 

ti.M 
0.51 


4.14 
6.54 

3.11 
3.)1 

IS 
14" 
ii^ 
3.6B 
2.S 

154 

3.t*l 
1. 71 
\M 

LTT 

1.74 
l.« 
1.91 
1.71 


1.32 

l.H< 

\.m 

1.66 
1.31 

1.37 
1.40 
1.31 
l.S 
1.40 

i.e 

p.  91 
O.J« 

1.09 
1.14 

l.« 
0.91 
1.14 
0.86 

l.-j« 
1.4.1 
1.03 
1.3 
0.4t> 


0.83 
l.e 
1.91 


l.t« 
!.« 
2-47 
!.3 
0.« 
1.59 


1.49 

2.37 

1.* 
i.e 
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i 


63 
64 
65 


1 
2 

!  3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 


Interval. 

Range  of  tide. 

Mean. 

Tropic. 

Mean 
(Mb). 

1 
1 

Spring !  Neap 
(Sg).   i(Np). 

1 

HWI.  1  LWI. 

HHWI. 

LLWI. 

! 

h.  m.      A.  m. 
4  18        9  50 

A.  fit. 

A.  tn. 

feet. 
6.4 

1 

1 

feet.       feet. 
8. 6        a.  Q 

5  50       12  00 
4  27       10  30 

.......... 

7. 1  '        ft.  5        4.3 



4. 5          6. 0         2. 7 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 
33 
:i4 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 


46 

47 

48 


49 
5U 
51 
52 
53 
54 


I 


55 
56 
57 

58 
59 


5  42 
0  28 

6  00 
8  30 

10  50 

10  40 

11  50 
6  14 
6  50 

5  :'5 

5  05 
5  18 
5  10 
5  15 
5  20 

5  25 
5  .^0 
4  -15 

4  05 

5  00 


I 


4 

4 
4 

4 
3 


33 
2i> 
17 
10 
50 


3  50 

3  ;{.'> 

3  25 
8  20 
3  10 


3  15 
2  55 
2  50 
2  4<i 
2  30 


2 
•> 

2 

1 
1 

2 
2 
2 

o 


20 
30 
50 
35 
50 

50 
5.'> 
2i» 
35 
00 


8  20 
2  00 
6  30 


6  43 
6  (H) 
4  30 
9  50 


11  60 

2  30 

3  00 
5  30 
7  50 

4  28 

5  37 
0  02 
0  .38 

11  47 

11  17 

11  30 

11  22 

11  27 

11  32 

11  37 

12  00 
10  57 

10  17 

11  12 


10  50 
10  32 
10  2ft 
10  22 
10  00 

10  00 
0  47 
0  37 
9  32 
9  23 

9  27 
9  07 
9  00 

8 
8 


52 
42 


8  30 
8  42 
0  00 

7  47 

8  00 


9  00 
9  05 
8  32 
8  47 
10  12 


2  08 
8  12 
0  00 


12  15 

11  40 

10  30 

3  35 


9  48 

3  33 

6  00 

0  00 

10  50 

4  38  ' 

10  35 

423 

10  05 

3  53 

7  05 

0  52 

3  50 

10  03 

5  396 

6  266 
6  586 
8  286 

10  486 

10  386 

11  476 
6  126 
6  486 
5  336 


026 
166 
086 
126 
176 


5  226 

5  476 
4  426 
4  026 
4  576 


4  306 
4  176 
4  146 
4  076 
3  466 

3  476 
3  326 
3  216 
3  176 
3  076 

3  126 
2  516 
2  466 
2  366 
2  276 

2  176 
2  26/> 
2  466 
1  336 

1  466 

2  476 
2  526 
2  106 

2  326 

3  546 


8  33a 
2  13a 
6  42a 


6  59a 
6  13a 

4  40a 
10  006 

9  306 

5  466 


10  356 

10  246 

9  556 

6  506 

3  376 


U  55a, 

2  346 

3  036 
5  Mb 
7  646 

4  326 

5  426 
0  066 
0  426 

11  51a 

11  22a 
11  34a 
11  28a 
11  82a 
11  37a 


11  42a 

12  05a 
11  02a 

10  22a 

11  17a 


10  56a 
10  37a 
10  34a 
10  27a 
10  07a 

10  06a 
9  5:{a 
ft  44a 
9  38a 
9  29a 

0  32a 
9  15a 
9  09a 
8  5na 
8  47a 

8  35a 

8  49a 

9  08a 

7  52a 

8  09a 

9  06a 
9  11a 
8  39a 
8  53a 

10  23a 


1  27a 
7  36a  I 
—0  :^2a  ' 


11  326 

11  066 

10  026 

3  07a 

3  43a 

0  08a 


7.2 
14.5 
22.9 
10.  ft 
12.3 

7.9 

8.4 

10.7 

12.6 

10.0 

8.9 
9.8 
10.7 
6.0 
6.6 

6.2 
6.1 
6.5 
6.7 
6.0 


5.3 
6.5 
5.9 
5.8 
4.6 

4.8 
4.9 
4.6 
4.3 
4.9 

5.7 
3.2 
3.0 
3.8 
4.0 

7.0 
3.7 
3.2 
4.0 
8.0 

4.4 

4.9 
3.6 
4.5 
1.4 


1.5 
2.9 
3.4 


1. 
3. 
4. 
4. 
t. 
12. 


4  46a 

11.5 

4  30a 

18.3 

3  59a 

22.4 

1  Ola 

10.3 

10  116 

13.1 

9.5 
19.0 
30.0 
14.3 
16.2 

10.4 
11.0 
14.1 
16.5 
13.1 

11.7 

12.9 

14.1 

7.9 

8.6 

8.2 
8.0 
8.5 
8.8 
7.9 


7.0 
8.5 
7.8 
7.6 
6.0 

6.3 
6.4 
6.0 
5.6 
6.4 

7.5 
4.2 
4.0 
5.0 
5.3 

9.2 
4.9 
4.2 
5.3 
4.0 

5.8 
6.4 
4.7 
5.9 

1.8 


2.0 
3.5 
4.0 


2.1 
3.6 
5.2 
5.3 
9.8 
15.8 


14.7 
23.5 
28.7 
13.2 
16.8 


4.5 

9.1 

14.3 

6.8 

7.7 

4.9 
5.2 
6.7 
7.9 
6.2 

5.6 
6.1 
6.7 
3.7 
4.1 

3.9 
3.8 
4.1 
4.2 
3.7 


8.3 
4.1 
3.7 
3.6 
2.9 

3.0 
3.1 
2.0 
2.7 
3.1 

3.6 
2.0 
1.9 
2.4 
2.5 

4.4 
2.3 
2.0 
2.5 
1.9 

2.8 
3.1 
2.2 
2.8 
0.9 


0.9 
2.3 
2.7 


1.4 
2.3 
3.4 
3.5 
5.1 
8.2 


7.7 
12.3 
15.0 

6.9 

8.8 


Tropic  diur- 
nalineqnality 


Diurnal  -wavi* 


Mean  sea  level 
above  plane  of—' 


I 


Great 
tropic 
(Go). 


feet. 


7.9 
15.6 
24.2 
11.8 
13.2 

8.7 

0.2 

11.6 

13.5 

10.9 

9.8 

10.6 

11.6 

6.7 

7.3 

6.9 
6  8 
7.2 
7.4 
6.7 


HWQ. 


feet. 


6.0 
7.2 
6.6 
6.5 
5.2 

5.4 

5.5 
5.2 
4.9 
5.  5 

6.4 
3.7 
3.5 
4.3 
4.5 

7.7 
4.2 
3.7 
4.5 
3.5 

5.0 
5.5 
4.1 
5.1 
1.7 


1.9 
4.1 
4.7 


2.7 
4.2 
5.9 
5.9 
7.7 
13.9 


13.0 
20.2 
24.5 
11.7 
14.7 


0.6 
0.9 
1.1 
0.8 
0.8 

0.7 
0.7 
0.8 
0.8 
0.8 

0.7 
0.7 
0.8 
0.6 
0.6 

0.6 
0.6 
0.6 
0.6 
0.6 


LWQ. 


Tropic 
HW 

inter- 
val. 


Tropic 
range. 


feet,   i   h.m.  I   feet. 


0.6 
0.6 
0.6 
0.6 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.6 
0.4 
0.4 
0.5 
0.5 

0.6 

0.5 

0. 

0. 

0. 


0. 
0. 
0. 
0. 
0. 


0.3 
1.7 

1.8 


1.3 
1.7 
2.1 
2.1 

1.3 
1.7 


1.6 
2.1 
2.3 
1.5 
1.7 


0.3 
0.5 
0.6 
0.4 
0.4 

0.3 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.3 
0.3 

0.3 
0.3 
0  3 
0.3 
0.3 


0.3 
0.3 
0.3 
0.3 
0.3 

0.8 
0.3 
0.3 
0.3 
0.3 

0.-3 
0.2 
0.2 
0.2 
0.2 

0.3 
0.2 
0.2 
0.2 
0.2 

0.3 
0.3 
0.2 
0.3 
0.1 


0.1 
0.7 

0.8 


15  00 


0.  5  I     20  09 

0.7  I 

0.9    

0.9    

2.1    

2.7    


2.6  ', 
3.3  . 
3.6  . 
2.5  , 
2.8    . 


0.7 
1.0 
1.3 
0.9 
0.9 

0.7 
0.8 
0.9 
0.9 
0.8 

0.8 
0.8 
0.9 

o;7 

0.7 

0.7 
0  7 
0.7 
0.7 
0.6 


Predic- 

1 
Tropic 

tions. 

LLW. 

feet. 

feet. 

4.3 

4.7 

3.0 

5.0 

8.9 

9.8 

7.6 

15.3 

12.0 

7.4 

5.8 

8.4 

6.5 

Varia- 
tion of 
the  com- 
pass. 


0.6 
0.7 
0.6 
0.0 
0.5 

0.6 
0.6 
0.5 
0.5 
0.6 

0.6 
0.5 
0.4 
0.5 
0.5 

0.7 
0.5 
0.5 
0.5 
0.4 

0.5 
0.6 
0.5 
0.5 
0.3 


0.3 
1.9 
2.0 


3.1 
3.U 
4.3 
2.9 
3.3 


5.4 
5.8 


4.4 

4.3  • 
4.5 
4.7 
4.2 


3.7 
4.5 
4.1 
4.0 
3.2 

3.4 
3.4 
3.2 
3.0 
3.4 

4.0 
2.3 
2.2 
2.7 

2.8 

4.9 
2  6 
2.3 
2  8 
2.2 

3.1 
3.4 
2.5 
3.1 
1.0 


1.0 
2.6 
2.9 


1.4 

1.7 

1.9 

2.7 

2.3 

3.7 

2.3 

3.7 

2.5 

6.0 

8.2 

ft.  3 

8.7 

13.4 

16.2 

7.9 

9.8 


4.2 
4.6 


7.4 

5.7 

8.5 

6.6 

6.8 

5.4 

6.1 

4.8 

6.7 

5.2 

7.4 

6  7 

4.2 

3.3 

4.6 

8.6 

3.4 

8.3 ; 

8.5  I 

3.6  ' 
3.3 


2.9 
3.5 
3.2 
3.2 
2.6 

2.7 
2.7 
2.6 
2.4 
2.7 

3.1 
1.8 
1.7 


2. 
2. 

3. 
2. 
1. 


2.2 
1.7 

2.5 
2.7 
2.0 
2.5 
0.8 


0.9 
1.8 
2.1 


1.2 
1.9 
2.7 
2.7 
4.5 
6.7 


6.7 

10.4 

12.5 

6.0 

7.6 


We^t. 

o 

0.0 
1.0 
2.5 


8.0 
3.0 
3.0 
8.5 
3.0 

4.5 

4.0 
7.0 
7.5 
8.0 

9.0 

9.5 

10.5 

10.5 

11.0 

12.0 
13.5 
13.0 
15.0 
15.5 


15.5 
15.0 
14.0 
12.0 
12.0 

11.5       ' 

11.5 

11.5 

11.0 

11.0 

11.5 
10.0 
10.0 

9.5 

9.0 

8.5 
8.0 
7.5 
6.5 
5.5 

5.0 
2.0 
2.0 
2.  OW. 
2.5  E. 

Ecut. 
4.0 
6.0 
8.0 


8.0 
8.0 
7.5 
7.5 
8.6 
11.5 


12.5 
13.5 
13.5 
13.5 
14.5 


368 


TABLE  3.— TIDAL  DIFFERENCES 


E 


1 
2 
8 

4 
6 


6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 

27 
28 
29 
30 

31 
32 
83 
84 
85 


36 
37 
38 
39 
40 


41 
42 
43 
44 


45 
46 
47 

48 
49 

50 
51 
52 
53 
54 


55 
50 
57 
58 
59 


StoUon. 


SOUTH  AMERICA  (South  aitd 
East  Coa8T8>— Continaed. 

PATAGONIA— continued. 

Scut  coatt — Continued. 

Port  Desire 

Port  SanJulian 

Port  Santa  Cra» 

Coy  Inlet 

Port  Gallegos 

MAOBLLAN  STRAIT. 


Sarmiento  Bank 

Cape  Virgins 

Dnngeness 

Cape  Espiritn  Santo. 
Catherine  Point 


Geographic  position. 


Lati- 
tude. 


Possession  Bay,  Stonewall  Ancb . 

Direction  HIU 

First  Narrows 


Philip  Bav,  east  side 
St.JagoBay 


Gregory  Bay 

Second  Narrows 

Gracia  Point 

Pecket  Harbor 

Royal  Road,  Elizabeth  Island. 


Santa  Magdalena  Island. 

Sandy  Point 

Port  Famine 


8outh. 


47  45 

49  15 

50  08 

50  58 

51  33 


52  30 
52  19 
52  24 
52  39 
52  32 

52  16 
52  21 
52  30 
52  40 
52  32 

52  37 
52  45 
52  44 
52  47 
52  49 

52  56 

53  10 
53  88 


Cape  San  Isidro i  53  47 


Cape  Froward 


WoodsBay 63  48 

Port  Gallant,  Fortescue  Bay 53  42 

BoijaBay 58  32 

Swallow  Bay 53  30 

Playa  Parda  Cove 53  19 

Port  Angosto 53  14 

Sylvia  Cove 52  59 

PortTamar i  52  56 

Tuesday  Bay •  52  51 

CapePflhir 52  43 


DETACHED  ISLANDS. 

Rocas  Reef  Light '    3 

Fernando  Noronha >    8 

Trinidad  Islands 20 

Martin  Vaz  Islets 20 

South  Georgia  (Royal  Bay) 54 

FALKLAND  ISLANDS. 


Port  Louis,  Berkeley  Sound 51 

Bay  of  Harbors I  52 

Port  Stephens |  52 

Port  Eginont 51 


TIEBBA  DEL  FUEOO. 


51 
50 
30 
29 
31 


29 
15 
12 
18 


San  Sebastian  Bay ,  53  15 

CapePenas '  63  52 

Cape  San  Diego 54  42 


Staten  Island,  east  end 
Goree  Road 


C.  HOBN,  St  Martin  C,  Hermlte  I 

Diego  Ramirez  Islands 

New  Year  Sound 

Noir  Island , 

Week  Island 


SOUTH  AMERICA  (TTest 
Coast). 

PATAGONIA— continued. 

Wut  eoatt. 

EvanesUstas  Island 

Guia  Narrows , 

Port  Henry,  Gulf  of  Trinidad. 

English  Narrows , 

Port  Barbara,  Penas  Gulf , 


54  48 
65  12 

55  51 

56  28 
55  83 
54  26 
53  12 


52  21 
50  45 
50  03 
49  04 
48  01 


68  64 


Longitude. 


Arc. 


Time. 


West. 


65  65 

67  42 

68  23 

69  10 
69  01 


68  03 
68  22 
68  26 
68  34 

68  46 

09  10 

69  29 
69  36 

69  37 
09  55 

70  08 
70  17 
70  32 
70  48 
70  36 

70  35 
70  54 
70  59 

70  55 

71  18 

71  88 

72  00 
72  2a 

72  48 

73  00 

7.1  22 
73  33 

73  45 

74  27 
74  42 


33  49 
32  25 
29  22 
28  53 
36  01 


58  00 

59  16 

60  40 
60  06 


68  27 
67  33 
65  10 
63  47 
67  00 

67  33 

68  43 

69  65 

73  03 

74  21 


75  08 

74  27 

75  18 

74  21 

75  24 


h.   tit. 


4 
4 
4 
4 
4 


24 
81 
34 
37 
86 


4  32 
4  33 
4  84 
4  34 
4  36 


4 
4 
4 
4 

4 

4 
4 
4 
4 
4 


37 
38 
38 
38 
40 

41 
41 
42 
43 
42 


4  42 
4  44 
4  44 
4  44 

4  45 


4 
4 
4 
4 
4 

4 
4 
4 
4 
4 


47 
48 
50 
51 
52 

53 

64 
55 
68 
59 


2  16 
2  10 
1  57 

1  56 

2  24 


3  52 
8  57 

4  03 
4  00 


4  34 
4  30 
4  21 

4  15 
4  28 


4 
4 


30 
35 


4  40 
4  52 
4  57 

6  01 

4  58 

5  01 

4  57 

5  C2 

Standard  port  for 
reference. 


Name. 


Page. 


Sitka 
Sitka 
Sitka 
Sitka 
Sitka 


Sitka 
Sitka 
Sitka 
Sitka 
Sitka 

Sitka 

Sitka. 
Sitka 
Sitka 
Sitka 

Sitka . 
Sitka. 
Sitka. 
Sitka. 
Sitka . 

Sitka , 

Sitka. 
Sitka . 
Sitka . 
Sitka. 


Sitka 

Sitka 

Sitka 

Cape  Horn. 
Cape  Horn. 


157 
157 
157 
157 
157 


157 
157 
157 

167 
167 

157 
157 
157 
157 
157 

157 
157 
157 
167 
157 

157 
157 
167 
167 
157 

157 
157 
157 
129 
129 


Cape  Horn 129 

Cape  Horn 129 

Cape  Horn '  129 

Cape  Horn 129 

Cape  Horn 129 


Kingstown 
Kingstown 

Apia 

Apia 

Singapore  . 


Sitka 
Sitka 
Sitka 
Sitka 


Sitka 

Sitka 

Sitka 

Tientsin  Entrance 
Tientsin  Entrance 


Cape  Horn. 
(Jape  Horn. 
Cape  Horn . 
Cape  Horn. 
Cape  Horn. 


Cape  Horn 
Cape  Horn 
Cape  Horn 
(J&pe  Horn 
Cape  Horn 


129 
129 
129 
129 
129 


Tidal  differences. 


311 
311 
207 
207 
191 


157 
167 
167 
157 


167 
157 
157 
175 
175 

129 
129 
129  I 
129 
129 


Time. 


HW.    I     LW. 


Local  time. 


h. 

-  0 

-  2 

-  3 

-  3 

-  4 


m. 

16 
06 
21 
41 
01 


41 
23 
22 
21 
17 


—  4 


06 
8  58 
3  54 
3  .36 
8  27 


3  18 
2  61 

34 
13 
17 


—  2  10 

—  1  38 

—  0  43 

—  0  20 

+  0  12 

+  0  89 
+  1  05 
+  1  39 

—  2  13 

—  2  35 


-  2 


67 
3  06 
3  11 
3  22 
3  34 


+  6  42 
+  6  87 
~  8  04 

—  3  09 

—  2  40 


—  7  11 

—  6  52 

—  5  07 

—  5  22 


—  6  51 

—  609 

—  8  21 
—10  36 
—11  04 


0 
0 
0 
1 
2 


00 
17 
47 
46 
16 


3  11 
1  56 
3  36 
3  06 
3  51 


h.  tn. 

-  0  16 

-  2  05 

-  3  20 

-  3  41 

-  4  00 


4  40 
422 
4  21 
4  20 
4  16 

4  03 
3  53 
8  48 
&28 
3  18 

3  06 
2  38 
2  21 
00 
04 


Height. 


HW.  ,  LW. 


Harmatiic 
TidePUau. 


2 
2 


—  203 

—  1  25 

—  0  30 

—  0  07 
+  0  25 

+  0  49 
+  1  18 
+  144 

—  1  63 

—  2  17 

—  2  40 

—  2  49 

—  264 

—  8  05 

—  8  16 


+ 
+ 


655 
6  50 
8  04 
3  09 
2  32 


7  27 
6  51 
606 
5  21 


-  5  50 

-  6  08 
.  8  20 
-11  14 
-11  42 


0 
0 
0 
1 
1 


00 
01 
29 
28 
58 


2  53 

1  11 

3  16 

2  21 

3  31 


/eeC. 
-f-  6.8 
.+17.1 
+26.4 
+26.7 
+31.8 


+25.3 
+25.5 
+26.2 

+26.8 
+  17.6 

+25.8 

+24.9 
+25.8 
+  6.6 

-4-  M.4 

+  9.3 
+  11.1 

—  2.9 

—  8.7 

-  2.9 

-  LO 
-5.7 

-  4.7 

-  2.9 

-  8.7 

■  2.9 

-  2.9 

■  5.2 
0.4 

-  0.2 

—  0.6 

—  0.4 
+  1.4 
+  L2 

—  0.6 


.—  1.4 

+  4.0 

+  0.4 

0.0 

—  5.9 


6.5 
5.9 
8.7 
0.3 


'X 


+ 
+ 
+ 


8.4 
0.8 
LO 
1.4 
2.4 

0.0 
0.4 
0.4 
0.2 
0.0 


—  0.8 
+  2.3 

-  0.2 
+  L4 
+  0.7 


+0.1 
+0.5 
+0,1 
+0.4 
+0.3 


feet. 
+0.2 
+  1.8 
-r3.2 
+3.2 
+3.9 


+3.0 
+3.0 
+3.2 
+3.1 
+  L9 

+  3.1 
+8.0 
+3.1 
+0.2 
+0.6 

+0.6 
+0.9 
— L4 
— L5 
— L4 

— LO 
— L9 
— L7 
— L4 
— L5 

—1.4 
—1.4 
— L8 
+0.2 
+0.1 

0.0 
+0.1 
+0.4 
+0.3 

0.0 


0.0 
+0.4 
—0.1 

0.0 
—2.0 


-2.1 
— L9 
— L5 
—0.9 


+0.5 
—0.7 
— LO 
— LO 
—1.1 

0.0 
+0.2 
+0.2 
+0,2 
+0.1 


Ratio 
of 


L65 
2.98 
4.0i« 
4.03 
4.61 


3.^ 
3.91 
3.97 
3.93 
3.03 

3.93 
3.g3 
3.93 
L81 
2.02 

2.12 

2.rj 

0.71 
0.80 

1.00 

0..% 
0.61 
0.80 
0.71 

0.80 

0.56 
1.04 
0.93 

0.A3 
O.Rd 
L23 
L20 
0.83 


0.65 
0.51 
L18 
L02 
0.29 


0.43 
0.48 
0.71 
LOT 


2.02 
LI9 
LOO 
0.94 

0.83 

LOO 
L04 
1.04 
LOO 
0.97 


0.90 
L41 
0.93 
L33 
L09 
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Interval. 

1 

Range  of  tide. 

Tropio  dinr- 
nal  inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

1 

1 

• 

Varia- 

1 

s 

Mean. 

Tropic. 

Mean 

(Mn). 

» 

Neap 
(Np). 

Great 

tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 
inter- 
val. 

Tropic 
range. 

Predic- 
tiona. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

LWI. 

HHWI. 

LLWI. 

HWl. 

Saet. 

A,   TM. 

A>  fn. 

A.   m. 

A.   m. 

/Mt. 

feet. 

feet. 

feBU 

fett. 

feeU 

A*  M« 

f€tt. 

fwt. 

feet. 

o 

1 

i      0  00 

6  12 

—  0  18ft 

6  196 

14.3 

18.3 

9.6 

16.0 

1.8 

2.9 

8.4 

10.6 

8.4 

16.0 

2 

10  35 

4  23 

10  25a 

4  296 

23.0 

29.5 

15.4 

25.2 

2.3 

3.7 

4.4 

16.6 

12.9 

17.0 

3 

,      9  20 

3  08 

9  10a 

3  136 

80.9 

89.6 

20.7 

38.4 

2.7 

4.3 

5.1 

21.9 

17.1 

17.5 

4 

900 

2  47 

8  51a 

2  526 

81.2 

40.0 

20.9 

88.7 

2.7 

4.3 

5.1 

22.1 

17.2 

18.0 

5 

8  40 

228 

8  32a 

2  836 

35.6 

45.6 

23.9 

38.3 

2.9 

4.6 

■•••■••• 

5.4 

25.0 

19.5 

18.5 

6 

8  00 

148 

7  51a 

1  536 

30.0 

88.5 

20.1 

82.4 

2.6 

4.2 

5.0 

21.3 

16.6 

18.0 

7 

8  18 

206 

809a 

2  116 

80.2 

88.7 

20.2 

82.6 

2.6 

4.2 

6.0 

21.4 

16.7 

18.0 

8 

8  19 

2  07 

8  10a 

2  126 

80.7 

39.4 

20.6 

33.2 

2.7 

4.3 

5.0 

21.8 

17.0 

18.5 

9 

8  20 

208 

8  11a 

2  136 

80.4 

39.0 

20.4 

82.8 

2.6 

4.2 

5.0 

21.6 

16.8 

18.5 

10 

8  24 

2  12 

8  14a 

2  186 

23.4 

30.0 

15.7 

25.6 

2.3 

8.7 

4.4 

16.9 

13.1 

1&5 

11 

8  35 

225 

8  26a 

2  806 

80.4 

39.0 

20.4 

32.8 

2.6 

4.2 

5.0 

21.6 

16.8 

18.5 

12 

8  43 

2  35 

8  34a 

2  406 

29.6 

38.0 

19.8 

32.0 

2.6 

4.2 

5.0 

21.1 

16.4 

19.0 

13 

1      8  47 

2  40 

8  38a 

2  456 

80.4 

89.0 

20.4 

32.8 

2.6 

4.2 

5.0 

21.6 

16.8 

19.0 

14 

■      9  05 

3  00 

8  52a 

3  076 

14.0 

18.0 

9.4 

15.7 

1.8 

2.9 

8.4 

10.  5 

8.1 

19.0 

15 

9  14 

1 

8  10 

9  02a 

3  176 

15.6 

20.0 

10.5 

17.4 

1.9 

3.0 

3.6 

11.6 

8.9 

19.0 

'l6 

9  28 

8  20 

9  11a 

3  276 

16.4 

21.0 

11.0 

18.2 

1.9 

3.1 

3.7 

12.1 

9.8 

19.0 

17 

9  50 

8  50 

9  39a 

3  576 

17.9 

23.0 

12.0 

19.8 

2.0 

3.8 

8.8 

13.1 

10.2 

19.5 

18 

10  07 

4  07 

9  47a 

4  186 

6.2 

7.9 

4.2 

7.3 

1.2 

1.0 

2.8 

5.0 

8.8 

19.5 

19 

10  28 

4  28 

10  07a 

4  406 

5.5 

7.0 

3.7 

5.5 

1.1 

1.8 

2.1 

4.5 

8.4 

19.5 

20 

10  24 

4  24 

10  04a 

4  356 

6.2 

8.0 

4.2 

7.3 

1.2 

1.9 

2.3 

5.0 

8.8' 

19.5 

21 

10  25 

4  25 

10  07a 

4  856 

7.7 

9.9 

6.2 

8.9 

1.3 

2.1 

2.5 

6.1 

4.6 

19.5 

22 

11  03 

5  08 

10  38a 

5  176 

3.9 

5.0 

2.6 

4.8 

0.9 

1.6 

1.8 

3.3 

2.6 

19.5 

23 

11  58 

6  58 

11  85a 

6  116 

4.7 

6.0 

3.1 

5.7 

1.0 

1.7 

2.0 

3.9 

8.0 

20.0 

24 

12  21 

6  21 

12  Ola 

6  326 

6.2 

8.0 

4.2 

7.3 

1.2 

1.9 

2.3 

5.0 

8.8 

20.0 

25 

0  28 

653 

0  076 

7  056 

6.5 

7.0 

8.7 

6.5 

1.1 

1.8 

2.1 

4.5 

3.4 

20.0 

,26 

0  54 

7  16 

0  84& 

7  276 

6.2 

8.0 

4.2 

7.3 

1.2 

1.9 

2.8 

5.0 

•    3.8 

20.5 

27 

1  20 

7  40 

1  006 

7  516 

6.2 

8.0 

4.2 

7.8 

1.2 

1.0 

2.3 

5.0 

3.8 

20.5 

28 

1  54 

8  11 

1  306 

8  256 

4.3 

5.5 

2.9 

5.2 

1.0 

1.6 

1.9 

8.6 

2.8 

20.5 

29 

1  53 

8  08 

1  886 

8  306 

4.5 

5.0 

3.9 

6.0 

1.7 

1.2 

2.1 

8.5 

2.9 

20.5 

30 

1  31 

7  44 

1  156 

8  076 

4.0 

4.5 

3.5 

5.4 

1.6 

1.1 

2.0 

3.2 

2.6 

20.5 

31 

1  09 

7  21 

0  526 

7  456 

8.6 

4.0 

8.1 

4.9 

1.6 

1.1 

1.9 

2.9 

2.4 

21.0 

32 

1  00 

7  12 

0  436 

7  366 

8.8 

4.3 

8.3 

5.2 

1.6 

1.1 

2.0 

3.1 

2.5 

21.0 

1  83 

0  55 

7  07 

0  416 

7  276 

5.8 

6.0 

4.6 

6.9 

1.9 

L8 

2.8 

4.1 

8.4 

21.0 

34 

0  44 

666 

0806 

7  166 

5.2 

5.8 

4.5 

6.8 

1.9 

1.8 

2.8 

4.0 

8.8 

21.0 

85 

0  32 

6  45 

0  156 

7  006 

8.6 

4.0 

3.1 

4.9 

1.5 

1.1 

1.9 

2.9 

2.4 

21.5 
Weet. 

86 
37 
38 
39 
40 

5  05 
5  00 
3  40 
3  85 
7  19 

11  18 

11  13 

953 

9  48 

1  11 

7.5 
4.5 
8.0 
2.6 
1.7 

10.0 
6.0 
4.0 
8.5 
2.8 

4.6 
2.7 
1.8 
1.6 
0.8 

4.7 
8.6 
1.8 
1.7 
1.6 

..•.•■•. 
........ 

16.0 
17.0 
18.0 
18.0 
2.0 

■ 

1 

1 

1 

6  39a 

1  236 

2.1 

0.3 

1.0        224 

1.0 

East. 

41 

5  31 

1127 

5  04a 

11  43a 

8.8 

4.3 

2.2 

4.1 

0.9 

1.4 

124 

1.7 

2.8 

2.2 

13.0 

42 

5  50 

12  03 

5  25a 

12  18a 

3.7 

4.8 

2.6 

4.6 

0.9 

1.5   

1.7 

3.2 

2.4 

13.5 

43 

7  35 

1  28 

7  14a 

1  856 

5.5 

7.1 

3.7 

6.5 

1.1 

1.8   

2.1 

4.6 

3.4 

14.5 

44 

7  20 

1  06 

7  03a 

1  186 

8.3 

10.7 

5.6 

9.6 

1.4 

2.2 

2.6 

6.5 

4.9 

14.0 

45 

6  50 

088 

638a 

0  456 

15.6 

20.0 

10.5 

17.4 

1.9 

3.0 

3.6 

11.6 

8.9 

18.5 

46 

6  82 

0  20 

6  16a 

0  296 

9.2 

11.8 

6.2 

10.6 

1.5 

2.3 

2.8 

7.2 

5.4 

18.5 

4'< 

420 

10  88 

4  02a 

10  43a 

7.7 

9.9 

5.2 

8.9 

1.3 

2.1 

2.5 

6.1 

4.6 

17.5 

48 

4  19 

10  82 

4  07a 

10  49a 

6.9 

7.8 

6.0 

8.7 

2.1 

1.4 

2.6 

5.1 

4.2 

17.0 

49 

3  50 

10  08 

8  87a 

10  22a 

6.0 

6.7 

5.2 

7.7 

2.0 

1.4 

!        2.5 

1 

4.5 

3.7 

18.5 

60 

4  07 

10  02 

8  52a 

10  24a 

4.3 

4.8 

3.8 

5.8 

1.7 

1.2 

1  19 

2.1 

3.2 

2.8 

19.0 

51 

3  50 

10  03 

8  85a 

10  24a 

4.5 

5.0 

8.9 

6.0 

1.7 

1.2 

2.1 

3.5 

2.9 

20.0 

52 

8  20 

9  33 

8  05a 

9  54a 

4.5 

5.0 

8.9 

6.0 

1.7 

1.2   

2.1 

3.5 

2.9 

20.0 

53 

2  20 

8  38 

204a 

8  5Sa 

4.3 

4.8 

3.7 

5.7 

1.7 

1.1    

2.1 

3.4 

2.7 

21.0 

54 

1  50 

803 

1  34a 

8  25a 

4.2 

4.7 

8.7 

5.6 

1.7 

1.1 

2.1 

3.3 

2.7 

21.0 

55 

0  55 

708 

089a 

7  31a 

8.9 

4.4 

3.4 

6.3 

1.6 

1.1 

2.0 

8.1 

2.5 

21.0 

56 

2  10 

8  50 

1  57a 

9  08a 

6.1 

6.9 

5.3 

7.5 

2.0 

1.4 

2.5 

4.6 

3.8 

20.5 

57 

0  30 

645 

0  14a 

7  07a 

4.0 

4.5 

8.5 

5.4 

1.6 

1.1 

2.0 

8.2 

2.6 

20.5 

58 

1  00 

740 

0  46a 

7  59a 

5.8 

6.0 

4.6 

6.9 

1.9 

1.3 

2.3 

4.1 

3.3 

20.0 

59 

0  15 

6  30 

0  00a 

6  51a 

4.7 

6.8 

4.1 

6.2 

1.8 

1.2 

«•...... 

2.2 

3.7 

8.0 

20.0 

24862—02- 
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TABLE  3.— TIDAL  DIFFEBENCES 


=1 


I 

c   , 

S  ' 


Station. 


26 
27 
28 
29 
80 

31 
32 
33 
34 
85 

36 

37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
,52 
53 
54 
55 

56 
57 
58 
59 
60 


1 
2 
3 

4 
5 


6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
■  18 
19 
20 

21 
22 
23 
24 
25 


61 
62 
63 
64 
65 

66 

07 
68 
60 
70 


SOUTH  AMEBICA  (West 
CoAflT) —Con  tinned. 

PATAOONIA-- continned. 

Weit  eoMf— Continaed. 

Port  Otway,  PeuMOolf 

San  Andrea  Bay 

Cape  Tay  tao,  Anna  Pink  Bay  . 

YallenarBoad 

Port  Low 


Geographic  poaition. 


Longitude. 

Lati-  

tude.  '  I 

Arc.     Time. 


CHILI. 

Hnafo  or  No  ICana  laland. . 
Cacao  Bay.  Cbiloe  Island . . 
Port  QneDon,  Chiloe  laland 

Castro,  Chiloe  Island 

Calbnoo,  Ajicnd  Gnlf 


Port  Montt  ReloncaTi  Sound 

Cbacao  Narrows 

Port  San  Carlos  de  Ancnd,  Chiloe  I . 

Manllln,  Hanllin  Bi  ver 

Bneno  Kirnr  Entrance 


ChaihninBay 

Corral,  Port  Valdivia 

Valdlvia 

Qnenle 

Impt^rial  or  Cantin  Elver  Entranc«' . 

Mocha  Island 

Leba,  Lebn  Eirer 

Yafiez  Cove 

Santa  Maria  Island  Light 

Lota,  Arauoo  Bay 


Talcagoano,  Concepcion  Bay. 

Tom6,  Concepcion  Bay 

Dicbato,  Coliumo  Bay 

Bachnpareo 

Curanipe 


Manle  Eiver  Entrance 

Constitncion,  Manle  Kiver , 

Llico 

Pichilemo , 

Matanna  Anchorage 

Toro  Point 

Juan  Fernandez  Island. ... 

Port  San  Antonio 

Quintal  Eoad 

VALPARAISO 

OninteroBay 

Port  Papudo 

Pichidanqni 

Viloe 

Oscuro  Cove 


I 


Tongoi 

Guayacan,  Port  Uerradura. 

Coquimbo 

TotoraliUo 

Pefia  Blanco  Eoad 

Port  Hnasco 

Port  Carrisal  Bajo 

Port  Copiai>o 

Caldera 

Port  Flamenco 


Cbafiaral  de  las  Animas. 

Lavata  Day 

PortTaltal 

Grande  Point 

Papoao 


Blanco  Encalada  Eoad 

Antofaf  asta,  Moreno  Bay 

San  Luciano,  Mejillones  del  Sur  H. 

Cobya 

Tocopilla 


28  20 
25  39 
25  25 
25  07 
25  03 


Point  LoboB  .. 

Iquiqiie 

Buena  Cove... 
Pisagua  River 
Arica 


24  22 

23  3H 

23  06 

22  34 

22  05 

21  0.-> 

20  12 

19  5J 

10  33 

;8  28 

South. 

o  / 

46  54 
46  28 
45  47 
45  16 
43  50 


43  36 

42  40 

43  08 
42  28 
41  47 

41  30 
41  49 
41  52 
41  36 
40  14 

89  58 
39  53 
39  50 
89  23 

36  48 

38  20 

37  37 
37  22 
37  03 
37  06 

36  43 
36  87 
36  32 
36  04 
85  48 

35  19 
35  20 
34  45 
34  23 
33  58 

83  45 
33  38 
33  34 
33  11 
33  02 

32  46 
32  30 
32  06 
51  54 
31  28 

30  15 

29  r.8 

29  iu  > 
20  29 
28  43 

« 

28  27  ' 
2H  04 
27  20 
27  04  ' 
26  34  , 


We$t. 


75  22 
75  30  ' 
75  06 
74  85  ■ 
73  57  I 


74  43 
74  06 
73  39 
73  46 
73  11 

72  56 

73  32 
73  51 
73  36 
73  42 

73  37 
73  27 


h.  m. 
5  01 


73  18 

73  14 

73  23 

73  57 

73  42 

73  41 

73  32 

rs  11 


72  24  ' 
72  07  . 
72  00 
71  54 

71  48  ! 
78  53 
71  39 
71  42 
71  39 


71  31 
71  28 
71  33 
71  32 
71  37 

71  31 
71  23 
71  22 
71  21 
71  23 

71  15 
71  12 
70  59 
70  52 
70  44 


I 


!      »-- 


70  41 
70  44 
70  34 
70  30 
70  30 

70  34 
70  25 
70  28 
70  18 
70  13 

70  13 
70  10 
70  09 
70  14 
70  20 


5 

5 


73  08 

4  53 

72  59 

4  52 

72  58 

4  52 

72  47 

4  51 

72  38 

4  51 

72  25 

4  50 

02 

00 
58 
56 


Standard  port  for 
reference. 


Tidal  differeneea. 


Cape  Horn. 
Cape  Horn. 
Cape  Horn. 
Cap<»  Horn. 
Cape  Horn. 


50  '  Valparaiao. 

56  Valparaiso. 

55  ;  Valparaiso. 

55  '  Valparaiso. 

53  Valparaiso. 

52  '  Valparaiso. 

54  ,  Valparaiso. 

55  !  Valparaiso. 

54  ,  Valparaiso. 

55  Valparaiao. 

54  I  Valparaiao. 
54     Valparaiao. 

53  Valparaiso. 

53  Valparaiao. 

54  Valparaiao. 

56  Valparaiso. 

55  Valparaiso. 
55  I  Valparaiso. 
54  '  Val)jaraiso. 
53  '  Valparaiso. 

Valparaiso. 
Valparaiao. 
Valparaiso. 
Valparaiso. 
Valparaiso. 

Valparaiso. 
Valparaiso . 
Valparaiso. 
Valparaiso. 
Valparaiso. 

Valparaiso. 
Valparaiso. 
Valparaiso. 
Valparaiao. 
Valparaiso. 

Valparaiso. 
Valparaiso. 
Valparaiso. 
Valparaiso. 
Valparaiso. 

Valparaiso. 
Valparaiso. 
Valparaiso. 
Valparaiso. 
Vali>aFaiso. 

Valparaiso. 
Valparaiso. 
Valparaiso. 
Valparaiso. 
Valparaiso. 

Valparaiso. 
Valparaiso. 
Valparaiso. 
Valparaiso. 
'Valparaiso. 

Valparaiao. 
Valparaiao. 
Valparaiso. 
Valparaiso. 
Valparaiso. 


129 
129 
129 
129 
129 


50 
48 

48 
48 

47 
16 
47 
47 
47 

46 
46 
46 
46 
40 

46 
46 
4.') 
45 
46 

45 
45 
44 
43 
43 

43 
43 
42 
42 
42 

42 
42 
42 
41 

41 


41  Valparaiso.. 
41  Valparaiso.. 
41  Valparaiso.. 
41  ,  Valparaiao.. 
41     Valparaiav. . 


133 
133 
133 
133 
133 

133 
133 
133 
133 
13S 

183 
133 
133 
133 
133 

133 
133 
138 
133 
133 

133 
i:t3 
133 
133 
133 

133 
133 
133 
133 
133 

133 
133 
133 
133 
133 


133 
133 
133 
133 
133 

133 
133 
133 
133 
133 

133 
133 
133 
133 
133  I 

133  , 
133  I 
133  I 
133  I 
133 

133 
133 
133 
133 
133 

183 
133 
133 
133 
133 


I 


Time. 


Height. 


HW 


LW.       HW.     LW. 


Local  time. 


h.  m.  ' 
—3  56 
-4  01 
—4  06 
-4  16  . 
—4  11 

+2  33 

-H2  28 
+3  23 
+3  49 

-1-3  58 

+3  20 
+3  38  > 
+  2  52 
+  3  08 
+  2  48 

+  1  23 
-tO  48  ) 
+1  48  I 
+0  41 
+0  23 

+0  43 
+0  38 
+0  33 
+0  33 
+0  28 

+0  27 
-f  0  28 
+0  29  . 
+0  30 
+0  44 

+  0  08 
+0  29 
+0  20  , 
+0  16  , 
+0  12 

+0  08 
—0  06 
+0  07  , 
+0  02 
0  00 

—0  02 
--0  05 
—0  07 
-0  11 
—0  17 

— 0  2i 
—0  27 
— 0  89 
—0  47 
—1  08 


h,  ffi. 


—1  14 
—0  47 
—1  16 
—0  47 
—0  37 

— 0  32 
—0  27 
—0  17 
—0  02 
—0  07 

+0  13 
—0  32 
—0  02 
+0  07 
—0  42 

—0  37 
—1  02 
~1  02 
—1  05 
—1  48 


I 


-3 
—3 
—3 
—3 

—3 


-.-3 
+  2 


H'armonie 
Tide  Plant. 


36 
41 
48 
58 
51 


feet, 

+  0.7 
+  0.2 

—  03 

—  0.3 
+  1.6 


+2  34 
+2  27 
+3  24 

+8  55 
+4  00 

+3  87 
+3  49 
-r2  54 


I 


10 

47 


1 

I 

+  2.2 
,+  L3 
1  +  10.3  , 
It- 13.4 
1  +  10.4 

1+14.2 
-rll.5 
-r  2.0 
-r  3.9 
+  3.3 


+1  22 
-0  47 
+1  44 

+0  39 

+0  21 

+0  41 
+0  36 
+0  20 
+0  29 
+0  24 

+0  25 
+  0  27 
+  0  29 
+0  81 
+0  44 

+0  09 
+0  30 
+0  22 
+0  16 
— 0  06 

+0  00 
—0  05 
+0  U8 
+0  03 
U  00 

—0  01 
— 0  04 
—0  06 
—0  10 
—0  16 

—0  21 
—0  20 
—0  38 
— 0  46 
—1  10 


-  0.5 

1-  1.7 

0.0 

+  1.0 

^  1.1 

—  0.5 
+  1.0 
^1.5 
^  2-1 

—  LO 

+-  1.5 
^  1.1 
■*■  1.0 

—  0.7 

—  0.5 

—  0.3 
0.0 

4-0.2 
+  0.2 
+  0.2 

—  0.? 
0.0 

-r  0.2 
0.0 
0.0 


+ 


+ 
-I- 


0.2 
0.2 
0.0 
0.5 
0.6 

0.2 
0.8 
LO 
1.0 
0.5 


—0  34 
—0  29 
—0  19 
— 0  04 
->0  09 

+0  11 
—0  34 
—0  04 
+  0  05 
— 0  44 


+ 


— 0  88 
—1  04 
—1  04 
— 1  06    +- 


+ 

+ 


1.0 
1.1 
1.5 
1.1 


feet. 

+r.3 
+0.2 
^0.1 
^0.1 
^0.4 


+0.4 
+0.3 

t1.» 
+2.4 
-r-2.0 

+2.4 
+2.1 
+0.4 
+0.7 
+0.7 

+0.1 
+0.3 
0.0 
-t-0.2 
-+0.3 


-1  16  +1.0 

—0  48  +  .»  0 

—  I  18  r  1. 1 

—0  49  +1.0 

—0  39  1-  1. 1 


4-  1.0 

1-  1.1 
+  l.v 

+  1.1 
+  LO 

—  0.3 
+  0.8 

0.0 
4-0.2 

LO 


— 1  40  1+  L7 


I 


— 0 
+0 
+0 
+0 
+0 

+0.3 
+  0.3 
+  0.2 
—0.1 
—0.1 

0.0 

0.0 
0.0 

0.0 
0.0 

o.u 

0.0 
0.0 

0.0 

o.u 

0.0 

+-0.1 

+-0.2 

0.0 
+0.2 
+0.2 
+  0.2 
+0.1 

+0.2 
+-0.2 
-t  0.3 
-0.2 
-rO.3 

-^^0.2 
-rO.3 
+0  2 
-+0.3 
+0.2 

—0,1 

+0.2 

0.0 

0.0 

+a2 

-t-0.2 
-»-0.3 
4-0.3 
-^0.3 
+0.3 


Ratio 

of 


L'.-. 

Lr 


1.  ijk.' 
1.:: 

3,7.-^ 

4.6: 

4.^ 
4.n» 
L51 

!->. 

l-«* 
1.1 

0  .« 
l.i- 

1  > 

Lr> 
1  /. 

i.y. 

L::j 


:5 


] 
1 
] 

u.  7* 

o.« 

1  65 
l.ie 
l.« 

0.95 

i.i-: 

0.  3l« 
LP- 

L05 
1  '.*' 
t   .■" 

1.  * 

l.«* 
l.> 
l.J-^ 
1. 2' 
l.i* 

i.-r> 

}.•> 

1.::' 
1.2' 

i*< 

MS 

1.0-* 

1.2 

1.^ 

i.aj 

1.3 
L2» 
1.41 
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1 

Interral. 

Bange  of  tide. 

xSiX-X.  i>i— 1— 

Mean  sea  level 
above  plane  of— 

1                1 

1 

varia- 

• 

1^ 

i          Me 

an. 

Tropic. 

Mean 
(Mn). 

Spring 
(Sg). 

Keap 

(Np). 

Great 
tropic 
(Go). 

HWQ. 

1 
'  Tropic 

:        ^     inter-  ,  range. 

1 

Predi*'- 
1  tions. 

Tropic 
LLW. 

tion  of 
tlie  com- 
pass. 

1  s 

JZ5 

HWl. 

'  LTTI. 

HHWl. 

LLWI. 

,    ral. 

1 

1 
1 

1 

1 

1 

1 

1 

Ea»U 

A.  m. 

A.  tn. 

h.  m. 

h.  tn. 

feet. 

/eet. 

feeL 

feet. 

/e4(. 

!    /eet. 

A.  n. 

JeeC 

\-  feet. 

feet. 

0 

1     '- 

0  10 

6  25 

—  0  05a 

6  46a 

4.7 

6.3 

4.1 

6.2 

1.8 

1.2 

2.2 

3.7 

3.0 

19.5 

•.»2 

0  05 

6  20 

0  lla 

0  42a 

4.3 

4.8 

3.7 

5.7 

].7 

1.  I 

2.1 

8.4 

2.7 

20.0 

3 

04X) 

6  13 

—  0  16a 

G36a 

3.9 

4.4 

3.4 

5.3 

1.6 

1.1 

2.0 

8.1 

2.5 

19.5 

4 

12  15 

6  03 

11  596 

6  26a 

3.D 

4.4 

3.4 

5.3 

1.6 

.       1.1 

2.0 

3.1 

2.5 

19.0 

5 

12  20 

6  10 

12  076 

6  29a 

5.5 

0.2 

4.8 

7.1 

1.9 

1.3 

•  •• 

2.3 

4.2 

3.4 

18.0  I 

6 

12  10 

6  00 

12  6Sb 

6  29a 

4.7 

6.1 

8.1 

-     5.7 

2.1 

0.5 

2.1 

4.0 

2.5 

18.5 

7 

12  05 

5  53 

11696 

0  23a 

4.0 

5.2 

2.6 

4.9 

1.9 

0.4 

1.9 

3.6 

2.1 

18.0 

8 

0  85 

6  60 

0  31a 

7  14a 

11.4 

14.7 

7.6 

18.0 

3.3 

0.7 

3.3 

8.8 

5.9 

18  0 

9 

0  01 

6  21 

—  0  02a 

G  37a 

14.0 

18.0 

9.1 

]5.7 

3.6 

0  8 

3.6 

10.6 

7.2 

18.0 

10 

1  10 

7  35 

1  06a 

7  58a 

11.5 

14.8 

7.5 

13.1 

3.3 

0.7 



3.3 

8.9 

6.0 

17.5 

11 

0  38 

7  03 

0  35a 

7  19a 

14.7 

19.0 

9.7 

16.5 

3.7 

0.8 

3.7 

11.1 

7.6 

17.6 

12 

0  50 

7  15 

0  47a 

7  32a 

12.4 

16.0 

8.1 

14.0 

3.4 

0.7 

3.4 

9.5 

6.4 

17.5 

13 

0  04 

6  20 

—  0  01a 

G  49a 

4.6 

6.9 

3.0 

5.6 

2.1 

0.5 

;      2.1 

3.9 

2.4 

17.5 

14 

020 

6  36 

0  15a 

7  Ola 

6.1 

7.9 

4.0 

7.2 

2.4 

0.6 

'        2.4 

5.0 

8.2 

17.5 

15 

0  00 

6  13 

—  0  06a 

0  39a 

5.6 

7.2 

3.7 

6.7 

2.3 

0.5 

2.3 

4.7 

2.9 

17.6 

18 

11  00 

4  48 

10  546 

5  23a 

3.3 

4.3 

2.2 

4.2 

1.8 

0.4 

1.8 

8.0 

1.8 

17.0 

17 

10  25 

4  13 

10  206 

4  43a 

4.3 

5.6 

2.8 

6.2 

2.0 

0.4 

2.0 

8.7 

2.3 

17.0 

18 

11  25 

6  10 

11  186 

5  46a 

3.0 

3.9 

2.0 

3.8 

1.7 

0.4 

1.7 

2.7 

1.6 

17.0 

19 

10  18 

4  05 

10  126 

4  37a 

3.8 

4.9 

2.5 

4.7 

1.9 

0.4 

1.9 

8.8 

2.0 

17.0 

20 

10  00 

3  47 

9  546 

4  18a 

3.9 

5.0 

2.5 

4.8 

1.9 

0.4 

1.9 

3.4 

2.0 

17.0 

21 

10  20 

4  07 

10  136 

4  46a 

2.6 

3.3 

1.7 

3.3 

1.6 

0.3 

1.6 

2.4 

1.4 

17.0 

12 

10  15 

4  02 

10  096 

4  34a 

8.8 

4.9 

2.5 

4.7 

1.9 

0.4 

1.9 

3.8 

2.0 

16.5 

2.j 

10  10 

3  55 

10  046 

4  26a 

4.1 

5.3 

2.7 

5.0 

2.0 

0.4 

2.0 

8.6 

2.8 

16.6 

2^1 

10  10 

3  55 

10  056 

4  24a 

4.7 

6.0 

3.0 

5.7 

2.1 

0.5 

2.1 

4.0 

^       2.4 

16.6 

•Jo  ' 

10  05 

3  60 

9  596 

4  22a 

3.8 

4.0 

2.5 

4.7 

1.9 

0.4 

1.9 

8.3 

2.0 

18.5 

26  ' 

10  04 

3  61 

9  586 

4  22a 

4.1 

5.3 

2.7 

5.0 

2.0 

0.4 

2.0 

3.6 

2.8 

16.0 

27 

10  05 

3  53 

9  596 

4  24a 

8.9 

5.0 

2.5 

4.8 

1.9 

0.4 

1.9 

8.4 

2.0 

16.0 

28 

10  06 

3  55 

10  006 

4  27a 

8.8 

4.9 

2.6 

4.7 

1.9 

0.4 

l-A 

8.8 

2.0 

16.0 

20 

10  07 

3  57 

10  006 

4  36a 

2.4 

8.1 

1.6 

3.1 

1.5 

0.3 

1.5 

2.3 

1.3 

16.0 

30 

10  21 

4  10 

10  146 

4  49a 

2.6 

3.4 

1.7 

8.3 

1.6 

0.3 

1.6 

2.4 

1.4 

16.0 

31 

9  45 

3  36 

9  386 

4  lla 

2.8 

3.6 

1.8 

3.6 

1.6 

0.4    

1.6 

2.5 

1.6 

15.5 

32 

10  06 

3  56 

9  596 

4  32a 

3.0 

8.9 

2.0 

3.8 

1.7 

0.4    

1.7 

2.7 

1.6 

15.5 

33 

9  57 

8  48 

9  516 

4  22a 

8.2 

4.1 

2.1 

4.0 

1.7 

0.4    

1.7 

2.8 

1.7 

15.0 

34 

•.'■•31 

8  42 

9  476 

4  17a 

8.1 

4.0 

2.0 

8.9 

1.7 

0.4    

1.7 

2.8 

1.7 

15.0 

35 

9  49 

3  20 

9  436 

3  55a 

3.1 

4.0 

2.0 

3.9 

1.7 

0.4    

1.7 

2.8 

1.7 

15.0 

36 

9  45 

385 

9  386 

4  12a 

2.9 

3.7 

1.9 

3.7 

1.6 

0.4    

1.7 

2.6 

1.5 

16.0 

37 

9  30 

i)  20 

9  236 

3  57a 

2.9 

8.8 

1.9 

3.7 

1.6 

0.4  , 

1.7 

2.7 

1.6 

17.0 

38 

9  44 

884 

0  386 

4  09a 

3.1 

4.0 

2.0 

3.9 

1.7 

0.4 

1.7 

2.8 

1.7 

14.6  1 

•  39 

9  39 

3  29 

9  326 

405a 

8.0 

3.9 

2.0 

8.8 

1.7 

0.4 

1.7 

2.7 

1.6 

14.5 

40 

9  37 

3  26 

9  306 

4  Ola 

3.0 

3.9 

2.0 

3.8 

1.7 

0. 4  ^    21  02 

1.7 

2.7 

1.6 

14.5 

41 

9  35 

325 

9  296 

*     3  59a 

3.2 

4.1 

2.1 

4.0 

1.7 

0.4    

1.7 

2.8 

1.7 

14.6 

42 

9  32 

3  22 

9266 

3  66a 

3.2 

4.1 

2.1 

4.0 

1.7 

0.4 

1.7 

2.8 

1.7 

14.6 

43 

9  30 

3  20 

9  236 

3  66a 

3.0 

3.9 

2.0 

3.8 

1.7 

0.4 

1.7 

2.7 

1.6 

14.6 

44 

0  26 

3  16 

9  206 

3  51a 

3.3 

4.2 

2.1 

4.2 

1.8 

0.4    

1.8 

8.0 

1.7 

14.0 

45 

9  20 

3  10 

9  146 

3  43a 

3.5 

4.5 

2.3 

4.4 

1.8 

0.4 

1.8 

3.1 

1.8 

14.0 

46 

9  15 

8  05 

9  096 

3  39a 

3.2 

4.1 

2.1 

4.0 

1.7 

0.4 

1.7 

2.8 

1.7 

14.0 

47 

9  10 

300 

9  046 

8  32a 

3.6 

4.7 

2.4 

4.5 

1.8 

0.4 

1.8 

3.2 

1.9 

13.6 

48 

8  58 

248 

8  626 

3  20a 

3.8 

4.9 

2.5 

4.7 

1.9 

0.4 

1.9 

8.3 

2.0 

13.5 

49 

8  50 

2  40 

8  446 

3  12a 

3.8 

4.9 

2.5 

4.7 

1.9 

0.4 

1.9 

3.3 

2.0 

13.6 

50 

8  29 

2  16 

8  236 

2  51a 

3.3 

4.3 

2.2 

4.2 

1.8 

0.4    

1.8 

3.0 

1.8 

13.0 

51 

8  23 

2  10 

8  176 

2  42a 

8.8 

4.9 

2.5 

4.7 

1.9 

0.4    

1.9 

3.3 

2.0 

18.0  ' 

52 

8  50 

2B8 

8  446 

3  10a 

3.8 

4.9 

2.5 

4.7 

1.9 

0.4    

1.9 

3.3 

2.0 

13.0 

53 

8  21 

2.S8 

8  156 

2  39a 

3.9 

5.0 

2.5 

4.8 

1.9 

0.4  : 

1.9 

8.4 

2.0 

13.0 

1^ 

8  50 

2  37 

8  446 

3  09a 

3.8 

4.9 

2.5 

4.7 

1.9 

0.4    

1.9 

3.3 

2.0 

12.5 

1  55 

9  00 

2  47 

8  546 

3  18a 

3.9 

5.0 

2.5 

4.8 

1.9 

0.4. 

1.9 

3.4 

2.0 

12.0 

56 

9  03 

2  52 

8  596 

3  24a 

3.8 

4.9 

2.5 

4.7 

1.9 

0.4 

1.9 

3.3 

2.0 

12.0 

I57 

9  10 

2  67 

9  046 

3  28a 

3.9 

5.0 

2.5 

4.8 

1.9 

O.i 

1.9 

3.4 

2.0 

12.0 

58 

9  20 

3  07 

9  146 

3  39a 

3.8 

4.9 

2.5 

4.7 

1.9 

0.4    

1.9 

3.3 

2.0 

12.0 

59 

9  35 

3  22 

9  296 

3  53a 

3.9 

5.0 

2.5 

4.8 

1.9 

0.4    

1.9 

3.4 

2.0 

12.0 

.60 

9  30 

3  17 

9  246 

3  49a 

3.8 

4.9 

2.5 

4.7 

1.9 

0.4 

1.9 

3.3 

2.0 

12.0 

'61 

9  50 

3  37 

9  446 

4  14a 

2.7 

3.5 

1.8 

3.4 

1.6 

0.3 

1.6 

2.5 

1.5 

11.5 

62 

9  05 

2  52 

8  596 

3  24a 

3.6 

4.7 

2.4 

4.5 

1.8 

0.4 

1.8 

3.2 

1.9 

11.5 

63 

9  35 

3  22 

9  286 

3  58a 

3.0 

3.9 

2.0 

8.8 

1.7 

0.4 

1.7 

2.7 

1.6 

11.0 

,  64 

9  44 

3  31 

9  386 

4  06a 

3.1 

.4.0 

2.0 

3.9 

1.7 

0.4 

1.7 

2.8 

1.7 

11.0 

1  65 

8  55 

2  42 

8  496 

3  14a 

3.7 

4.8 

2.4 

4.6 

1.9 

0.4 

1.9 

3.8 

2.0 

10.5  , 

66 

9  00 

2  47 

8  546 

3  18a 

3.8 

4.9 

2.5 

4.7 

1.9 

0.4 

1.9 

3.3 

2.0 

10.5 

67 

8  35 

2  22 

8  296 

2  53a 

8.9 

5.0 

2.5 

4.8 

1.9 

0.4 

1.9 

3.4 

2.0 

10.0 

68 

8  35 

2  22 

8  296 

2  52a 

4.2 

5.4 

2.7 

5.1 

2.0 

0.4 

2.0 

3.6 

2.2 

10.0 

69 

8  32 

2  20 

8  266 

2  51a 

3.9 

5.0 

2.6 

4.8 

1.9 

0.4 

1.9 

3.4 

2.0 

10.0 

70 

7  49 

1 

1  37 

7  446 

2  07a 

4.3 

5.6 

2.8 

5.2 

2.0 

0.4 

2.0 

3.7 

2.3 

9.5 

372 


TABLE  3.— TIDAL  DIFFERENCES 


SB 


1 

2 

3 

4 
5 

6 
7 
8 
9 
10 
11 


12 
13 
14 
15 
16 

17 
18 
19 


20 
21 
22 
28 
24 


25 
26 
27 
28 
29 

30 
81 
32 
83 
84 

85 
36 
37 
88 


39 
40 
41 
42 
43 


44 

45 


46 


47 
48 

49 


G«ogrAphic  position. 


Station. 


Lati- 
tude. 


SOUTH  AMERICA  (Wbst 
Coast)— Con  tin  aed. 


South. 


PBBU. 


I    o 


Bo  Boad 

IslayRoad 

Port  San  Jnan 
Pisco  Bay 


17  35 
16  58 
15  20 
13  40 
CallaoBay 12  02 

Hnacho  Bay 1108 


Onarmey  Bay 

FerroIBay 

Port  Malabrigo 

Eten  Point 

Paita 


ECUADOB. 


Santa  Clara  Island. 

Gaayaqail 

Santa  Elena  Bay. . . 

PortManta 

Cape  Pasado 


Pademales 

Atacames  Bay. 
Santiago  RiTer. 


Oalapagoa  ItUtndt. 


Charles  Island 

Iffuana  Cove,  Albemarle  Island. . . 

Cnatbam  Island 

Indefatinble  Isliuid 

James  Island,  N.  side 


COLOMBIA-— continued. 


TnmaooRoad... 
Buenaventura . . 
Negrillas  Rooks 

CabitaBay 

Cupica  Bay 


Pinas  Bay 

Rey  Island,  Panama  Gulf 

Chepo  River,  Panama  Gulf 

Panama  (Naos  I.),  Panama  Gulf. 
Taboga,  Panama  Gulf 


Chame  Bay,  Panama  Gulf. 
Cape  Mala.  Panama  Gulf. . 

Bahia  Honda 

Parlda  Island 


NORTH  AMERICA  (West 
Coast). 

0O8TA  BICA-- continued. 

West  eoiut. 

El  Rincon  Harbor,  Gulf  of  Duloe 

Uvita  Bay 

Port  Herrodura 

Port  Culebra 

Port  Elena 

NICARAGUA— «ontin  ned . 

West  co4Ut. 

Port  San  Juan  del  Sur 

Corinto  Harbor 

HONDUBAS— continued. 

Wettcwut. 
Amapala 

SALYADOB. 

Port  la  Union 

Libertad 

Acajutla  Bay 


10  05 
9  07 
7  40 
6  55 
5  05 


3 
2 
2 
0 
0 


12 
17 
11 
56 

22 


North. 
0  02 

0  53 

1  16 


South. 
1  13 
0  58 
0  47 
80 
13 


0 
0 


North. 
1  51 
3  52 
3  52 

5  28 

6  35 

7  34 

8  17 
8  59 
8  55 
8  48 

8  38 


7 
7 


30 
43 


807 


8  44 

9  08 
9  39 

10  38 
10  58 


11  15 

12  28 


13  20 


13  20 
13  29 
13  84 


Longitude. 


Are.    ,  Time. 


West. 


71  23 

72  10 

75  09 

76  14 

77  09 

77  35 

78  08 

78  33 

79  24 
79  52 
81  06 


80  23 

79  49 

80  56 
80  30 
80  80 

80  05 
79  54 
79  03 


90  80 

91  29 

89  27 

90  15 
90  44 


78  40 
77  03 
77  24 
77  28 

77  23 

78  11 

78  54 

79  07 
79  32 
79  33 

79  47 

80  00 

81  80 

82  20 


!   h.m. 
4  46 

4  49 

5  01 
5  05 
5  09 


83  28 

83  46 

84  89 

84  40 

85  42 


85  53 
87  12 


87  84 


87  51 
89  19 
89  50 


5 
5 
5 
5 
5 


10 
18 
14 
18 
19 


5  24 


522 
5  19 
524 
522 
5  22 

5  20 
520 
5  16 


6 
6 
5 
6 
6 


02 
06 
58 
01 
08 


5  15 
508 
5  10 
5  10 
5  10 


5  13 
5  16 
16 
18 
18 


5  19 
5  20 
526 
5  29 


5  34 
5  85 
5  89 
5  89 
5  43 


5  44 

5  49 


5  50 


5  51 
5  57 
5  59 


Standard  port  for 
refrarenoe. 


Name. 


Page. 


Valparaiso <  133 

▼alparaiso 183 

Valparaiso 183 

Valparaiso 133 

Valparaiso 133 


Valparaiso ,  133 

Valparaiso 1H3 

Valparaiso 133 

Valparaiso '  133 

Valparaiso 133 

Valparaiso 133 


Valparaiso 133 

Valparaiso 133 

Valparaiso 133 

Valparaiso 133 

Valparaiso 133 

Valparaiso 133 

Valparaiso i  133 

Valparaiso 183 


Valparaiso ,    133 

Valparaiso ;    138 

Valparaiso 183 


Valparaiso. 
Valparaiso. 


133 
133 


Panama I    137 

Panama I    137 


Panama. 
Panama. 
Panama. 

Panama. 
Panama. 
Panama. 
Panama. 
Panama. 

Panuna. 
Panama. 
Panama. 
Panama. 


Panama. 
Panama 
Panama 
Panama 
Panama, 


Panama. 
Panama. 


Panama 

Panama. 
Panama. 
Panama 


137 

187 
137 

137 
137 
137 
187 
137 

137 
137 
137 
137 


137 
137 
187 
137 
137 


187 
187 


187 


187 
187 
187 


Tidal  dliTeirences. 


Time. 


HW. 


LW. 


LoealHme. 


h.  fa. 


1  42 

1  58 

2  50 

3  20 
3  49 


—4  07 
-4  28 
—4  46 
—5  17 
—4  82 
+6  09 


-^  36 
—2  86 

+5  40 
+5  50 
+6  04 

+6  09 
—6  11 
+6  09 


+5  03 
+4  53 
+5  12 
+4  52 

+5  38 


+0  85 
+3  00 
+1  00 
+0  40 
+0  30 

+0  15 
0  00 

+0  05 
0 
0 


00 
00 


+0  80 
+0  10 
+0  10 
+0  15 


—0  14 
~0  89 
— 0  24 
—0  14 
-^  09 


+0  01 
^0  04 


+0  01 


+0  16 
+0  06 
-4  04 


-1 


A.  Ml. 

14S 
59 
2  51 

8  21 

9  50 


-4  08 
-4  29 
-4  47 
—5  18 
—4  33 
+6  08 


—5  37 
—2  25 

+5  48 
+5  58 
+6  08 

+6  08 


— 1 

+6 


12 
08 


+5  02 
+4  52 
+5  U 
+4  51 
+5  37 


+0  84 
+2  69 
+0  50 
+0  30 
+0  29 

+0  14 
—0  01 
+0  04 
0  00 
—0  01 


—0  15 
—0  41 
— 0  25 
—0  15 
11 


—0  01 
— 0  05 


—0  01 


+0  15 
+0  05 
—0  05 


J  lUtso 
Height.      I    of 
ranga. 


HW. 


LW. 


Harmonic 
Tide  Plane. 


feet. 
+1.5 

+2.8 
0.0 
0.0 

-0.3 

—0.8 
—1.8 
—1.8 
— L8 
— L3 
—0.3 


+0  28  —0.5 

+0  08  —2. 3 

+0  08  —4.1 
+0  14 


—6.1 
— *.5 
— A.9 
—5.9 
—5.5 


-«.l 
-4.6 


,6 
.1 

.5 


I 


feet. 

+0.3 

+0.5 
0.0 
0.0 

—0.1 

-0.2 
—0.4 
—0.4 
—0.4 
—0.8 
—0.1 


+5.9 
+6.9 

+3.9 
+  1.5 
+5.8 

+6.7 
+  8.6 
+8.4 


+2.1 
+2.3 
+2.6 
+2.3 
+1.3 


—2.3 
—2.3 
—2.6 
—2.3 
—2.1 

—1.7 

— rt.4 

0.0 

0.0 

-0.6 


+  1.1 
+  1.3 
fO.7 
+0.7 
+1.2 

+  1.3 
+  1.6 

+  1.6 


+0.5 
+0.5 
+0.6 
+0.5 
+0.3 


0.0 

ao 

—0.1 
0.0 
0.0 

0.0 

—0.1 

0.0 

ao 

—0.1 

ao 

—0.2 

-a  4 
—as 


— a6 

—0.6 
—0.6 
—0.6 

— a6 


—0.6 
—0.5 


0.11? 

0.78 

0.5-1 
0..=i-3 
0.<C) 


2.57 

If.' 

1.91 
230 

!.:« 


\.:4 

LW 

1.21 


o.e 

(.:? 
o.*i 
o..<3 

o.« 

!.'>' 
l.'.v 

»,« 
CM 


I.6S 


a56 

0L34 

o.« 


0.G 
0.96 


AND  TIDAL  CONSTANTS. 
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u 
3 


Interval. 


1 
2 
3 

4 
5 


I 

8 

9 

10 

11 


12 
13 
14 
15 
16 

17 
18 
19 


20 
21 
22 
23 
24 


25 
26 
27 
28 
2» 

30 
81 
32 
33 
34 

35 
36 
37 
38 


39 
40 
41 
42 

43 


44 
45 


46 


47 
48 
40 


Mean. 


HWI. 


h.  tn. 
7  55 
7  39 
6  47 
6  16 
5  47 


5 
5 

4 
4 
4 
3 


29 
08 
50 
19 
04 
20 


4 

7 


00 
00 
3  00 
3  10 
3  15 


3 
3 
3 


20 
25 
20 


2  10 
2  00 
2  20 
2  00 
2  45 


3  35 
6  00 

4  00 
3  40 
3  30 


3 
3 


15 
00 
3  05 
3  00 
3  00 


3  30 
3  10 
3  10 
3  15 


2  45 
2  20 
85 
45 
60 


2 
2 
2 


3  00 
255 


3  00 


3  15 
8  06 
2  55 


LWI. 


h.  fit. 
1  43 
1  27 
035 
0  04 
12  00 

11  42 
11  21 
11  03 
10  32 
10  17 
938 


10  13 


00 
13 
23 
28 


9  83 
9  38 
9  38 


8  23 
8  13 
8  88 
8  13 
8  58 


9  48 

12  13 

10  13 

9  63 

9  43 


9  28 
9  13 

18 
14 


9 
9 


0  13 

9  42 
9  22 
9  22 
9  28 


8  58 

8  82 
848 
858 

9  02 


9  12 
0  08 


9  12 


9  28 
9  18 
9  08 


Tropic. 


HHWI. 


7  495 
7  345 
6  406 
6  096 
5  406 


216 
596 
416 
106 
8  566 
3  186 


3  566 
6  566 

2  556 

3  056 
3  116 


3 
3 


166 
216 


3  166 


2  056 

1  556 

2  156 

1  556 

2  396 


3 
5 
3 
3 
3 


29a 
54a 
55a 
34a 
24a 


3  10a 

2  55a 

3  00a 
55a 
55a 


2 
2 


3  25a 
3  04a 
3  04a 
3  09a 


2  39a 
2  14a 
228a 
2  38a 
2  44a 


2  54a 
2  49a 


2  54a 


3  09a 
2  50a 
2  49a 


LLWl. 


h.  m. 

2  14a 
55a 
11a 

0  41a 

0  12a 


1 
1 


12  236 
12  U96 
11  516 
11  206 
11  006 
10  106 


10  356 
1  216 
9  386 
9  486 
0  506 

9  546 
9  586 
9  536 


8  526 

8  416 

9  016 
8  416 
9286 


9  51a 

12  16a 

10  16a 

9  56a 

9  46a 

9  31a 
9  16a 
9  21a 
9  17a 
9  16a 

9  46a 
9  27a 
9  27a 
9  33a 


9  08a 
8  37a 

8  53a 

9  03a 
9  07a 


9  17a 
9  13a 


9  17a 


9  33a 
9  23a 
9  13a 


Bange  of  tide. 


Mean 
(Mn). 


7.9 
8.3 


8.7 


8.3 
7.9 
7.5 


feet. 
4.1 
4.8 
8.0 
2.9 
2.7 

2.8 
1.6 
1.6 
1.6 
1.9 
2.7 


7.8 
8.5 
6.1 
5.8 
7.7 

8.4 
9.9 
9.9 


4.7 
i.8 
5.0 
4.8 
4.0 


10.8 
10.3 
10.0 
10.2 
10.4 

10.8 
12.3 
12.6 
12.6 
12.0 

11.9 

10.8 

8.7 

8.3 


7.9 
7.5 
7.1 
7.1  I 
7.5 


Spring 
(Sg). 


feet. 
5.3 
6.2 
3.9 
3.8 
3.5 

3.0 
2.1 
2.0 
2.1 
2.5 
3.5 


10.0 

11.0 

7.9 

7.5 

9.9 

10.8 
12.8 
12.7 


6.0 
6.2 
6.5 
6.2 
5.2 


13.2 
13.2 
12.8 
13.1 
13.3 

18.8 
15.7 
16.0 
16.0 
15.4 

15.0 
13.0 
11.0 
10.5 


10.0 
9.5 
9.0 
9.0 
9.5 


10.0 
10.5 


11.0 


10.5 

10.0 

9.5 


Neap 
(Np). 


feet, 
2.7 
8.1 
2.0 
1.9 
1.8 

1.5 
1.1 
1.0 
1.1 
1.3 
1.8 


5.1 
5.6 
4.0 
3.8 
5.0 

5.5 
6.5 
6.5 


3.0 
3.1 
8.3 
8.1 
2.6 


7.1 
7.1 
6.9 
7.0 
7.2 

7.5 
8.5 
8.7 
8.7 
8.8 

8.1 
7.0 
5.9 
5.7 


5.4 
5.1 
4.9 
4.9 
5.1 


5.4 
5.7 


5.9 


6.7 
5.4 
6.1 


Great 

tropic 

(Gc). 


I 


feet. 
5.0 
5.8 
3.8 
3.7 
3.4 

3.0 
2.2 
2.2 
2.2 
2.8 
8.4 


9.1 
9.8 
7.2 
6.9 
9.0 

9.7 
11.3 
11.3 


5.7 
5.8 
6.1 
5.8 
4.9 


10.4 
10.4 
10.1 
10.3 
10.5 

10.9 
12.4 
12.7 
12.7 
12.1 

12.0 

10.4 

8.8 

8.4 


8.0 
7.6 
7.2 
7.2 
7.6 


8.0 
8.4 


8.8 


8.4 
8.0 
7.6 


Tropic  dior- 
nalineqnality, 


HWQ. 


feet. 
1.9 
2.1 
1.7 
1.6 
1.6 

1.5 
1.2 
1.2 
1.2 
1.3 
1.6 


2.7 
2.8 
2.4 
2.8 
2.7 

2.8 
3.0 
3.0 


2.1 
2.1 
2.2 
2.1 
1.9 


0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.6 
0.6 
0.6 
0.6 

0.5 
0.5 
0.5 
0.5 


0.4 
0.4 
0.4 
0.4 
0.4 


0.4 
0.5 


0.5 


0.5 
0.4 
0.4 


LWQ. 


/eeL 
0.4 
0.5 
0.4 
0.4 
0.8 

0.3 
0.8 
0.3 
0.3 
0.3 
0.8 


0.6 
0.6 
0.5 
0.5 
0.6 

0.6 
0.7 
0.7 


0.5 
0.5 
0.5 
0.5 
0.4 


0.9 
0.9 
0.9 
0.9 
0.9 

1.0 
1.0 
1.0 
1.0 
1.0 


Dlomal  vave. 


Tr«ypio 
HW 

inter- 
val. 


0.8 


0.8  '. 

0.8  1. 
0.8  i. 


A.  1M. 


Tropic 
range. 


28  24 


feet. 
2.0 
2.1 
1.7 
1.7 
1.6 

1.5 
1.2 
1.2 
1.2 
1.3 
1.6 


2.7 
2.8 
2.4 
2.3 
2.7 

2.8 
3.1 
3.1 


2.1 
2.1 
2.2 
2.1 
1.9 


1.1 
1.1 
1.0 
1.1 
1.1 

1.1 
1.2 
1.2 
1.2 
1.1 

1.1 
1.1 
1.0 
1.0 


0.9 
0.9 
0.9 
0.0 
0.9 


0.9 
1.0 


1.0 


1.0 
0.9 
0.9 


Mean  nea  level 
above  plane  of— 


Predlc 
tiona. 


feet 
8.6 
4.1 
2.7 
2.7 
2.5 

2.2 
1.6 
1.6 
1.6 
1.0 
2.5 


6.2 
6.8 
5.0 
4.8 
6.2 

6.7 
7.8 

7.7 


4.0 
4.1 
4.3 
4.1 
8.5 


7.0 
7.0 
6.8 
7.0 
7.1 

7.3 
7.0 
8.2 
8.2 
7.8 

7.9 
6.9 
5.9 
5.6 


5.3 
5.1 
4.9 
4.9 
5.1 


5.3 
5.6 


5.9 


5.6 
5.8 
5.1 


Tropic 
LLW. 


feet. 
2.8 
2.5 
1.6 
1.6 
1.5 

1.3 
0.9 
0.9 
0.9 
1.1 
1.5 


4.1 
4.5 
8.2 
8.0 
4.0 

4.4 
5.2 
5.1 


2.4 
2.6 
2.6 
2.5 
2.1 


5.3 
5.3 
5.2 
5.3 
5.4 

5.6 
6.4 
6.4 
6.4 
6.2 

6.0 
5.3 
4.4 
4.2 


4.0 
3.8 
8.6 
3.6 
8.8 


4.0 
4.2 


4.4 


4.2 
4.0 
3.8 


Varia- 
tion of 
the  com- 
pass. 


East. 

0 

10.0 
10.0 
10.5 
10.0 
10.0 

9.5 
9.5 
9.0 
9.0 
8.5 
8.5 


7.6 
7.5 
7.6 
7.0 
7.0 

7.0 
7.0 
6.6 


8.0 
8.0 
8.0 
8.0 
8.0 


6.6 
6.0 
6.0 
5.5 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.6 
6.0 
6.0 


6.0 
6.0 
6.0 
6.0 
6.0 


6.0  , 
0.0 


6.0 


6.0 
6.0 
6.0 
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TABLE  3.— TIDAL  DIFFERENCES 


JS 


4 

5 
0 

7 

8 

9 
10 
11 
12 
13 


14 
15 
16 
17 
18 

19 
20 
21 
22 


23 
24 
25 
26 
27 

28 
29 
30 
31 
32 

88 
84 


35 
86 
37 


38 
80 
40 
41 


42 
43 
I  44 
45 


46 

47 
48 
49 


50 
51 
52 
53 
54 
55 


Geog^raphic  position. 


Standard  port  for 
reference. 


Station. 


NORTH  AMERICA  (Wbiit 
Coast)— Continued. 

GUATEMALA— continued. 

Wett  coast. 


San  Jose 

2     Champerico — 
8     Soconusco  Bar. 


I 


MEXICO— continued. 
West  coast. 


LaPuerta 

SalinaCrus 

Port  Sacriflcioa. 

Maldonado 

Acapulco 


Lati- 
tude. 


Longitude. 


Arc. 


Time. 


yorth 


West. 


0   / 

0  1 

h.  m. 

13  56 

00  49 

6  03 

14  17 

01  55 

6  08 

15  05 

02  54 

6  12 

I 


15  5i 

16  10 


93  48 
95  12 


Port  Silinatanejo 

Manzanillo 

Chamela  or  Perula  Bay 

San  Bias 

Mazatlan 


(hilfo/  California. 

Altata,  Culiacan  River 

San  Loreneo  Channel  .... 

Ia  Paz  Harbor 

San  Lucas  liay 

Guaymas  Harbor 


Santa  Teresa  Bay ! 

Puerto  Reftigio 

Tepoca  Bar 

Colorado  River  Entrance 

Lotcer  Cali/amiOt  outer  coast. 

San  Jose  del  Cabo 

PequeflaBav,  Santa  Margarite  I. 

Magdalena  Bay 

San  Jnanico  Bay 

Abreojos  Pt.,  Ballenas  Bay 


San  liartolom^  Bay. 

Cerros  Island 

Playa  Maria  Bay 

Rosario  Bay 

San  Quentin  Bay 


I 


24  38 
24  22 
24  20 
27  14 

27  55 

28  25 

29  33 

30  15 

31  45 


23  03 

24  24 
24  34 
26  15 

26  43 

27  40 

28  12 
2H  55 

29  54 

30  25 


ColnettBay 30  57 


»y. 


Ensenada,  Todos  Santos  Bay 31  51 


CAUVOBKIA. 


San  Diego  Bar 

San  Dieoo,  La  Playa 

San  Juan  Capistrano , 

San  Pedro  Channel. 

Newport  Landing. 


Ananeim  Landing 

San  Pedro 

Santa  Monica 

Santa  Barbara  Channel. 


32  40     117  14 


32  42 
83  27 


33  38 
33  48 

33  43 

34  01 


117  14 
117  43 


117  54 

118  05 
118  16 
118  30 


Hneneme  Light 

San  Buenaventura 

Santa  Barbara  Ligh  t 

Oaviota 

Santa  Barbara  lelands. 

Santa  Catalina  Har..  Catalina  I. 
Corral  Harbor,  San  Nicolas  I. . . 
Prisoner  Harbor,  Santa  Cruz  I. . 
Cuyler  Harbor,  San  Miguel  I. . . 

Outer  eoasL 


34  09  119  13 

34  16  119  17 

34  24  119  43 

34  28  120  14 


,  33  26  118  29 

I  33  17  119  31 

,'  34  01  119  41 

34  03  120  21 


15  41 

96  14 

16  83 

98  45 

16  52 

99  55 

17  36 

101  32 

19  03 

104  21 

19  32 

105  07 

21  29 

105  17 

23  11 

106  27 

107  58 
110  20 
110  22 
112  13 
110  51 

112  52 
118  35 
112  50 
114  48 


109  42 

111  49 

112  09 

112  28 

113  34 

114  51 

115  14 

114  48 

115  43 

115  54 

116  15 
116  86 


Lompoo  Landing . . . . 

Point  Sal 

San  Luis  Obispo 

Morro,  Morro  Bay . . . 
Cayucos,  Estero  Bay 
San  Simeon 


34  44 

34  54 

35  11 
35  21 
35  27 
85  39 


6  15 
6  21 
6  25 
635 
6  40 

6  46 

6  57 

7  00 
7  01 
706 


7  12 
7  21 
7  21 
7  29 
7  23 


Name. 


Panama 
Panama 
Panama 


Panama 
Panama 
Panama 
Panama 
Panama 


Page. 


137 
137 
137 


San  Diego. 
San  Diego. 
San  Diego. 
San  Diego. 
San  Diego. 


San  Diego. 
San  Diego. 
San  Diego. 
San  Diego. 
San  Diego. 


,  San  Diego. 
'  San  Diego. 


7  31 

7  34 

7  31  !  San  Diego. 

7  39  I  San  Diego. 


I 


7  19 
7  27 
7  29 
7  30 
7  34 

7  39 
7  41 
7  89 
743 
7  44 

745 
7  46 


7  49 
7  49 
7  51 


7  52 
7  52 
7  53 
7  54 


San  Diego. 
San  Diego. 
San  Diego. 
Kodiak... 
Kodiak  ... 


Kodiak... 
San  Diego. 
San  Diego. 
San  Diego. 
San  Diego. 

San  Diego. 
San  Diego. 


San  Diego 
San  Diego 
San  Diego 


San  Diego. 
San  Diego. 
San  Diego. 
San  Diego. 


57     San  Diego 
7  57  '  San  Diego 

7  59  >  San  Dlctro 

8  01     San  Diego 


7  54 

758 

7  59 

8  01 


120  37 

8  02 

120  40 

8  03 

120  44 

8  03 

120  50 

8  03 

120  55 

8  04 

121  11 

8  05 

San  Diego, 
San  Diego. 
San  Diego, 
San  Diego 


San  Diego 
San  Diego 
San  Diego. 
San  Diego, 
San  Diego, 
San  Diego, 


187 
187 
187 

187 
137 

141 
141 
141 
141 
141 


141 
141 
141 
141 
141 

141 
141 
141 
141 


141 
141 
141 
161 
161 

161 
141 
141 
141 
141 

141 
141 


141 
141 
141 


141 
141 
141 
141 


141 
141 
141 
141 


141 
141 
141 
141 


141 
141 
141 
141 
141 
141 


Tidal  differences. 


Time. 


HW.    :    LW 


Local  time. 


A.  fit.  I 

—0  08  I 
— 0  08  I 
— 0  08 


h.  ta. 
—0  10 
-4)  10 
-0  10 


—0  08 
—0  08 
—0  08 
—0  13 
—0  18 


—0  10 
—0  10 
—0  10 
—0  14 
— 0  20 


— 0 
— 0 
— 0 
— 0 
— 0 


39 
22 
22 
21 

14 


— 0 
— 0 
— 0 
— 0 


39 
22 
24 
25 

19 


+0  45 
-i-0  13 
-f  0  18 
+1  53 
+2  08 

+2  28 
4-8  28 
+4  23 

+5  19 


—0  46 
—1  11 
—1  04 
—4  26 
—3  55 

—3  55 
—0  16 
— 0  06 
—0  02 
+0  02 

+0  06 
+0  00 


+0  49 
+0  18 
+0  24 
+2  00 
+2  16 

+2  37 
+3  38 
+4  34 
+6  31 


-0 
— 1 

— 1 


— 0 
— 0 
— 0 


50 
17 
07 
21 
50 

01 
27 
16 
13 
09 


-«  04 
—0  03 


Time  meridian 
ItOo  W. 


—0  03 

0  00 

+0  06 


+0  16 
+0  14 
+0  08 
+0  10 


+0  08 
+0  29 
+0  18 
+0  14 


+1  03 
— 0  03 
+0  05 
+0  03 


+0  36 
+0  44 
+0  69 
+1  18 
+1  16 
+  1  28 


—0  13 

0  00 

—0  03 


+0  07 
+0  02 
—0  08 
+  0  02 


+0  03 
+0  09 
+0  05 
+0  08 


Height. 


Ratio 

of 

rsajje^ 


HW. 


LW. 


Harmonie 
Tide  Plane. 


feet 

—  5.9 

—  6.4 

—  6.9 


-  7.8 
-7.8 

-  8.7 
-10.6 
■12.4 

-  2.4 
-2.1 

-  1.9 

-  1.4 

-  0.6 


+ 
+ 
+ 

+ 
+ 


1.4 
0.9 
0.9 
0.8 
0.6 


/set. 
—0.6 
—0.7 
—0.8 


+  6.4 
+  6.9 
+11.8 
+24.6 


+  0.1 
-f  1.4 
+  1.1 

—  4.7 

—  8.9 

—  2.4 

+  4.0 
+  3.8 
+  2.6 
+  1.1 

+  2.1 
+  L2 


— «.8 
—0.9 
— LO 
— L3 
—1.5 

—0.2 

—0.1 

—0.1 

0.0 

+a6 


+L2 
+L1 
+L0 
+0.9 
+1.0 

+2.5 
+2.6 
+3.8 
+6.8 


+  0.8 
+  1.2 
+  1.1 
—1.6 
—1.6 

—1.3 
+  L9 
+  1.9 
+1.6 
+  1.2 

+L5 

+1.2 


Mean  Lower 

Low  WeUer. 

+  0.1         0.0 

0. 0         0. 0 

—  0. 1      a  0 


—  0.4 

+  0.1 

+  0.3 

0.0 


■CI 
0.0 
0.0 
0.0 


0. 2  —0. 1 

0. 2  —0. 1 

0.2  0.0 

0. 2  0. 0 


+0  65 

0.0 

—0  07 

—  0.2 

—0  04 

—  0.2 

— 0  06 

-0.2 

+0  38 

—  0.2 

+0  47 

—  0.2 

+0  80 

-0.2 

+1  19 

—  0.9 

+182 

0.0 

+181 

0.0 

0.56 
0.53 

0.50 


0.47 
0.44 
0.37 
0.25 
0.13 

0.45 
0.47 
0.52 
0.6» 
0.09 


1.05 
0.»4 
0.97 

0.P9 

2.12 
3.(19 
5.K 


0.H 
1.05 
l.W 
0.5T 
0.6S 

O.J4 

1.41 

l.» 

as: 

1.15 

a99 


i.« 

0.97 


0.K 
L« 
1.0" 
1.00 


a97 

a  97 

0.94 
0.M 


AND  TIDAL  CON8TAST8. 
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Interval. 

• 

Bangeof  tide. 

Tropic  diur- 
nal inequality. 

Mean  aea  leyel 
above  plane  of— 

Varia- 

1 

■ 

•  a 

Mean. 

Tropio. 

Mean 

(Mn). 

^f 

Neap 
(Npf. 

Great 
tropic 
(Q«). 

HWQ. 

LWQ. 

Tropic 
HW 
inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 

the  com- 

paas. 

'    s 

HWl. 

LWI. 

UUWl. 

LLWl. 

• 

raL 

1 

■ 

• 

EatL 

A«  fn» 

A.  m. 

Afl  raVs 

h.  tn. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

h.  m. 

feet. 

feet. 

feet. 

o 

1 

2  60 

0  02 

243a 

0  07a 

7.1 

0.0 

4.0 

7.2 

0.4 

0.7 

0.0 

4.0 

3.6 

6.0 

o 

2  50 

002 

2  48a 

0  07a 

6.7 

8.6 

4.6 

6.8 

0.4 

0.7 

0.0 

4.6 

8.4 

6.6 

3 

250 

002 

243a 

0  07a 

6.3 

8.0 

4.3 

6.4 

0.4 

0.7 

0.8 

4.8 

3.2 

6.6 

! 

4 

2  50 

0  02 

2  43a 

0  08a 

6.0 

7.5 

4.0 

6.0 

0.4 

0.7 

0.8 

4.1 

8.0 

6.6 

5 

2  50 

0  02 

2  42a 

0  08a 

6.6 

7.0 

8.8 

6.6 

0.4 

0.7    

0.8 

3.8 

2.8 

6.6 

6 

2  50 

0  02 

2  42a 

0  08a 

4.7 

6.0 

3.2 

4.8 

0.8 

0.6   

0.7 

3.3 

2.4 

6.6 

7 

2  45 

8  58 

2  35a 

0  06a 

8.2 

4.0 

2.2 

3.3 

0.3 

0.5  ; 

0.6 

2.2 

1.7 

7.0 

8 

1 

2  40 

8  52 

2  27a 

0  03a 

1.6 

2.0 

1.1 

1.6 

0.2 

0.4    

1 

0.4 

1.2 

0.0 

7.0 

<    0 

8  50 

2  38 

0  10a 

2  806 

1.7 

2.0 

0.0 

2.4 

0.5 

1 
1.3   

1.6 

1.6 

1.3 

7.6 

10 

0  07 

2  54 

0  50a 

2  546 

1.8 

1.0 

1.3 

2.8 

0.3 

1.5  ! 

1.7 

1.8 

1.6 

7.5 

11 

0  07 

2  53 

0  25a 

8  006 

2.0 

2.6 

1.1 

3.2 

0.7 

1.6   

1.8 

1.0 

1.7 

8.0 

12 

008 

2  52 

0  00a 

8  106 

2.3 

8.2 

1.0 

3.3 

0.0 

1.7   

2.0 

2.2 

1.8 

8.0 

;  13 

0  08 

2  51 

8  16a 

3  206 

2.6 

3.8 

0.0 

8.5 

1.1 

1.0 

502 

2.2 

2.0 

1.0 

0.0 

14 

10  07 

3  50 

0  26a 

4  226 

4.0 

5.8 

1.4 

5.1 

1.4 

2.8 

2.7 

4.2 

2.8 

0.6 

15 

035 

3  28 

8  5la 

3  526 

8.6 

5.3 

1.2 

4.7 

1.3 

2.2 

2.6 

8.0 

2.5 

0.5  ' 

16 

040 

8  34 

8  57a 

8  586 

8.7 

5.4 

1.8 

4.8 

1.3 

2.2 

2.6 

3.0 

2.6 

0.5  ' 

.  17 

11  15 

5  10 

10  27a 

5  376 

8.2 

4.7 

1.1 

4.2 

1.2 

2.1 

2.5 

3.5 

2.3 

11.0  ' 

18 

11  80 

5  26 

10  45a 

5  516 

3.4 

5.0 

1.2 

4.4 

1.3 

2.1 

2.5 

3.7 

2.4 

11.0 

10 

11  50 

5  47 

11  tOa 

6  046 

7.7 

11.2 

2.6 

0.3 

1.0 

8.2 

3.8 

7.4 

4.0 

11  5 

20 

025 

648 

—0  046 

7  046 

8.1 

11.8 

2.8 

0.7 

2.0 

3.3  ' 

8.0 

'        7.7 

5.1 

11.6 

21 

1  20 

7  44 

0  566 

7  586 

11.8 

17.2 

4.0 

13.8 

2.4 

4.0  ' 

4.7 

10.7 

7.2 

12.0 

22 

1 

2  15 

8  40 

1  576 

8  506 

21.6 

31.6 

7.3 

24.2 

3.2 

5.3 

6.4 

18.6 

12.6 

12.5 

'23 

8  36 

2  20 

756a 

2  576 

8.1 

4.6 

1.2 

4.1 

1.6 

1.8 



2.5 

3.4 

2.1 

0.0 

24 

8  17 

]  50 

7  31a 

2  206 

4.0 

6.8 

2.4 

6.1 

1.0 

2.0    3.6 

3.0 

3.2 

10.0 

25 

8  25 

2  12 

7  40a 

2  456 

8.8 

6.5 

1.5 

5.0 

1.8 

2.0        6  04          2.8 

4.0 

2.5 

10.0 

26 

8  20 

2  17 

8  10a 

2  336 

8.0 

5.7 

1.6 

4.2 

0.0 

1.1         5  04 

1.4 

8.4 

2.1 

10.6 

27 

0  00 

2  48 

8  48a 

3  016 

4.7 

6.7 

2.3 

4.0 

0.0 

0. 8        6  01 

1.2 

3.8 

2.4 

10.5 

!28 

0  00 

2  37 

8  40a 

2  486 

5.8 

8.2 

2.8 

6.0 

1.0 

0.0    

1.3 

4.7 

4.0 

11.0 

:20 

0  05 

2  42 

828a 

3  066 

5.0 

7.8 

8.5 

8.4 

2.3 

3.6   

4.3 

5.0 

4.5 

1L6  , 

.  30 

0  15 

2  53 

8  37a 

3  186 

5.7 

7.6 

8.4 

8.1 

2.3 

3.6   

4.3 

5.8 

4.3 

11.6  1 

31 

0  10 

256 

8  38a 

3  236 

4.8 

6.4 

2.0 

7.0 

2.1 

3.2   

8.0 

5.0 

3.7 

12.0 

32 

0  23 

3  00 

8  40a 

3  306 

3.7 

4.0 

2.2 

5.6 

1.8 

2.8   

3.4 

4.1 

3.0 

12.0 ; 

1 

33 

027 

3  05 

8  44a 

3  336 

4.4 

5.8 

2.6 

6.6 

2.0 

3.1    

3.7 

4.7 

3.5 

12.6 

34 

1 

028 

8  06 

8  43a 

3  406 

3.8 

5.0 

2.2 

6.7 

1,8 

2.8 

3.4 

4.1 

3.1 

12.5 

1 
?.5 

0  20 

8  07 

8  46a 

8  486 

3.0 

5.2 

2.3 

1        5.0 

1.0 

2.0 

3.6 

3.0 

3.2 

13.0  ' 

36 

0  32 

3  20 

8  48a 

8  556 

3.8 

5.1 

2.3 

'        6.0 

2.2 

2. 7         6  67 

3.6 

2.0 

3.1 

13.0 

37 

042 

3  21 

8  55a 

8  516 

8.7 

4.0 

2.2 

5.6 

1.8 

2.8   

8.4 

2.0 

3.0 

13.5 

1 

38 

0  45 

3  24 

8  57a 

3  556 

3.5 

4.7 

2.1 

5.4 

1.8 

2.7 

3.3 

2.7 

2.0 

1 

13.5 

30 

0  43 

3  10 

8  57a 

3  406 

3.0 

5.2 

2.3 

5.0 

1.0 

2.0   

8.6 

8.0 

3.2 

14.0 

40 

0  36 

3  13 

8  51a 

3  426 

4.1 

5.5 

2.5 

1        6.2 

1.0 

8.0   

3.6 

3.1 

3.8 

14.0 

41 

1 

0  37 

3  17 

8  58a 

3  456 

3.8 

5.1 

2.3 

6.8 

1.0 

2.0   

1 

8.5 

2.0 

8.1 

14.0 

1 
42 

0  32 

3  15 

8  45a 

3  456 

8.7 

4.0 

2.2 

6.6 

1.8 

1 

1 

2.8  ; 

3.4 

2.8 

8.0 

14.5 

43 

053 

8  21 

0  06a 

8  616 

3.7 

4.0 

2.2 

6.6 

1.8 

2.8  ' 

3.4 

2.8 

8.0 

14.6 

44 

0  37 

8  15 

8  40a 

3  466 

3.6 

4.8 

2.2 

6.5 

1.8 

2.8   

3.4 

2.8 

3.0 

14.5 

45 

0  34 

3  16 

8  46a 

3  476 

8.6 

4.8 

2.2 

6.5 

1.8 

2.8   

1 

8.4 

2.8 

8.0 

14.5  , 

46 

0  28 

3  08 

8  4la 

3  386 

3.8 

6.1 

2.3 

1        5.0 

1.0 

2.0 

3.5 

2.0 

8.1 

13.6 

47 

0  20 

8  04 

8  33a 

3  346 

3.7 

4.0 

2.2 

5.6 

1.8 

2.8   :        3.4 

2.8 

3.0 

14.0 

48 

0  20 

3  06 

8  42a 

8  366 

3.7 

4.0 

2.2 

6.6 

1.8 

2.8    1        3.4 

2.8 

3.0 

14.5 

40 

0  23 

8  02 

8  36a 

3  326 

3.7 

4.0 

2.2 

5.6 

1.8 

2.8  ; 

8.4 

2.8 

8.0 

14.5  , 

50 

0  55 

8  45 

0  07a 

4  166 

3.6 

4.8 

2.2 

5.5 

1.8 

2.8 

3.4 

2.8 

3.0 

16.0 

■  51 

10  02 

3  63 

0  14a 

4  246 

8.6 

4.8 

2.2 

5.5 

1.8 

2.8 : 

3.4 

2.8 

8.0 

15.0 

52 

10  17 

4  05 

0  30a 

4  356 

8.7 

4.8 

2.2 

6.6 

1.8 

2.8  ' 

3.4 

2.8 

3.0 

15.0 

;  53 

10  81 

4  25 

0  44a 

4  556 

8.7 

4.0 

2.2 

5.6 

'1.8 

2.8   1        3.4 

2.8 

3.0 

16.0 

54 

10  38 

427 

046a 

4  576 

8.8 

5.1 

2.3 

5.8 

1.0 

2.0    3.5 

2.0 

3.1 

15.5 

55 

10  38 

4  34 

0  52a 

6  046 

4.0 

6.8 

2.4 

6.1 

1.0 

2.0   3.6 

3.0 

3.2 

15.5 

i 
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TABLE  3.— TIDAL  DIFFERENCES 


a 


1 
2 
3 
4 
S 


6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 


25 
28 
27 
28 
29 


Station. 


Mt.  Eden,  Mi.  Eden  Slough 

Union  City,  Union  City  Creek  . 

San  Mateo  Point 

Guano  Island 

Coyote  Hill  Creek  Entranoe  .., 


Johnsons  Land's  Coyote  HiUCrk. 
Redwood  City  Creek  Entranoe  . . . 
Mayhews  Land*g.  Newark  Slongh . 
Ravens  wood 


San  Franeiseo  Bay,  N.  portion. 


'  Sausalito 

Angel  Island 

West  Berkeley 

,  Point  San  Quentln... 

The  Brothers  Light. 


San  Pablo  Bay. 

80  McNears  Landing 

81  '  Point  Wilson 

82  PeUlnma  Point 

33     Sonoma  Creek  Entranoe. 


84 
35 
36 


37 
38 
39 


40 
41 


42 
43 
44 
45 
46 

47 
48 
49 
50 
51 

52 
53 
54 
55 
56 


Earquinea  StraiL 

Mare  Island  Light 

Wheatport 

Benicia 


Suitun  Bay. 

Seal  Bluff 

Sniaun  Creek  Entrance 

Antioch,  San  Joaquin  River 

Sturafnento  River. 

Collins  ville 

Sacramento 


OuUrooaH. 


Drakes  Bay 

Point  Reyes  Light. 

Toraales  Bay 

Bodesa  Bay 

Fort  Rohm 


Point  Arena  Light 

Navarro  River  Entrance. 

Little  River  Harbor 

Mendocino  Bay 

Fort  Bragg  Luiding 


Westport 

Shelter  Cove 

Cape  Mendocino  Bay . 

Eel  River  Bar 

Humboldt  Bay  Bar. . . 


Geographic  position. 


Standard  port  for 
reference. 


Lati- 
tude. 


NORTH  AMERICA  (WiST 
CoA8T)~Continned. 

CAUFOBNU— oontinned. 

OuUr  eooff— Continued. 

Monterey  Harbor  Light 

Santa  Crua  Harbor  Light 

Half  Moon  Bay 

Southeast  FanUlon  Light 

San  Francisco  Bar 

San  FranoMo  Bay,  8.  portion. 

San  Framcisco  Entr.,  Fort  Point. 

Presidio 

Alcatras  Light 

San  Francisco,  North  Beach 

San  Francisco,  Mission  street  . . . . 

Goat  Island  ( Yerba  Bnena  Light) . 

Oakland 

Alameda 

Point  Avisadero 

Roberts  Landing 


North 

O      I 

86  87 

36  57 

37  30 

87  42 
37  46 


37  49 
37  48 
37  40 
37  48 
37  48 

87  48 
37  48 
87  46 
37  44 
37  41 

37  37 
87  36 
87  35 
87  34 
37  84 

87  34 
37  31 
37  82 
87  28 


37  51 
37  51 
87  62 
37  56 
37  58 


37  59 

38  01 
38  06 
38  09 


38  04 
88  08 
38  03 


88  03 
88  07 
88  01 


88  04 
38  38 


88  01 
88  00 


38 
38 


14 
18 


38  31 

38  57 

39  12 
39  16 
39  18 
39  26 

39  38 

40  02 
40  26 
40  38 
40  45 


Longitude. 


Arc.   Time. 


Wett. 


121  52 

122  02 

122  27 

123  00 
122  88 


122  29 
122  27 
122  25 
122  24 
122  24 

122  22 
122  18 
122  18 
122  21 
122  10 

122  08 
122  06 
122  19 
122  15 
122  08 

122  06 
122  12 
122  04 
122  06 


122  29 
122  26 
122  18 
122  29 
122  26 


122  27 
122  19 
122  29 
122  24 


122  15 
122  13 
122  08 


122  03 
122  04 
121  49 


121  51 
121  30 


122  53 

123  01 
122  58 
12:) 
123 


00 
15 


123  44 

123  45 
123  47 
123  47 
123  49 

123  47 

124  03 
124  25 
124  19 
124  15 


A.  M. 

8  07 
8  08 
8  10 
8  12 
8  11 


Name. 


8 
8 
8 
8 

8 

8 
8 
8 
8 
8 


10 
10 
10 
10 
10 

09 
09 
09 
09 
09 


8  09 
8  08 
8  09 
8  09 

8  09 


8  10 
8  10 
8  09 
8  10 
8  10 


8  10 
8  09 
8  10 
8  10 


8  09 
8  09 
8  09 


8  08 
8  08 
8  07 


8  07 
8  06 


8  12 
8  12 
8  12 
8  12 
8  13 

8  15 
8  15 
8  15 
8  15 
8  15 

8  15 
8  16 
8  18 
8  17 
8  17 


San  Francisco  Ent. 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent . 
San  Francisco  Ent . 


San  Francisco  Ent. 
San  Francisco  Ent. 
San  Francisco  Ent. 
San  Francisco  Ent. 
San  Francisco  Ent . 

San  Francisco  Ent. 
San  Francisco  Ent. 
San  Francisco  Ent. 
San  Francisco  Ent. 
San  Francisco  Ent. 

San  Francisco  Ent. 
San  Francisco  Ent. 
San  Francisco  Ent . 
San  Francisco  Ent. 
San  Francisco  Ent. 


Page. 


8  08  San  Francisco  Ent . 

8  09  San  Francisco  Ent. 

8  08  San  Francisco  Ent. 

8  08  San  Francisco  Ent. 


San  Francisco  Ent. 
San  Francisco  Ent. 
San  Francisco  Ent . 
San  Francisco  Ent. 
San  Francisco  Ent 


San  Francisco  Ent. 
San  Francisco  Ent. 
San  Francisco  Ent. 
San  Francisco  Ent . 


San  Francisco  Ent . 
San  Francisco  Ent . 
San  Francisco  Ent. 


San  Francisco  Ent . 
San  Francisco  Ent . 
San  Francisco  Ent . 


San  Francisco  Ent. 
San  Francisco  Ent. 


San  Francisco  Ent . 
San  Francisco  Ent . 
San  Francisco  Ent. 
San  Francisco  Ent. 
San  Franoisco  Ent . 

San  Francisco  Ent . 
San  Francisco  Ent. 
San  Francisco  Ent. 
San  Francisco  Ent. 
San  Franoisco  Ent. 

San  Francisco  Ent. 
San  Francisco  Ent. 
San  Francisco  Ent. 

Astoria 

Astoria 


145 
145 
145 
145 
145 


145 
145 
145 
146 
145 

145 
145 
145 
145 
145 

145 
145 
145 
145 
145 

146 
145 
145 
146 


145 
145 
145 
145 
145 


145 
146 
146 
145 


145 
146 
145 


145 
145 
145 


146 
145 


145 
145 
145 
145 
145 

145 
145 
145 
145 
145 

145 
145 
145 
149 
149 


Tidal  differences. 


Time. 


HW. 


LW. 


Time  meridian, 
190°  W. 


h,  m. 
-0  59 

47 
51 
57 
01 


-0 
-0 
-0 


0  00 
•f  0  04 
+0  11 
+0  26 
+0  28 

+0  28 
+0  81 
+0  40 
+0  82 
+0  50 


18 
39 


— 1 
--0 
— 0 


+1 
+1 

+0  45 
+0  48 
+  100 

+  1  24 
+0  56 
+1  14 
+0  67 


+0  05 
+0  16 
+0  45 
+0  58 

+1  01 


+1  02 
+1  40 
+1  06 
+122 


+150 
+1  55 

+2  20 


+2  27 

+2  39 
-^8  54 


+3  21 
+8  08 


—0  04 
—0  14 
+0  23 
—0  18 
—0  31 

— 0  58  i 
-4)65  , 


04 
59 
34 


—0  34 
—0  43 
—0  81 
—1  28 
—1  05 


h.  m, 
0  42 
0  38 
0  39 
0  36 
0  07 


0  00 
+  0  04 
+  0  13 
+  0  29 
•4-  0  31 


Ratio 
Height.  of 


+ 
+ 
+ 
+ 
+ 

+ 

+ 
+ 

+ 


0 
0 
0 
0 

1 


33 
38 
66 

40 
06 


1  44 

207 

0  56 

1  10 
1  16 


+  1  45 

+  1  11 

+  1  40 

+  1  22 


+ 
+ 

+ 
+ 
+ 


0  19 
0  82 

0  51 

1  08 
1  06 


+  1  04 
+  1  59 
+  1  82 
+  148 


+  2  11 
+  2  19 

+  2  44 


+  8  05 
+  3  17 

+  453 


+  .4  15 
+10  24 


+ 
+ 
+ 
+ 


0  16 
0  07 
0  49 
002 
0  11 


0 
0 
0 
0 
0 

0 
0 
0 
1 
1 


37 
38 
41 
34 
08 

14 
22 
05 
45 

21 


HW.     LW. 


M§an  Loveer 
Low  Water. 


feet. 

+0.4 
+0.8 
+0.8 
0.0 
-0.1 


0.0 
+0.2 
—0.1 

0.0 
+0.6 

+0.4 
+0.9 
+0.8 

+  1.1 
—0.4 

+0.6 
-1.3 
+1.7 
+2.4 
+2.4 

+2.9 
+2.8 
+2.6 
+2.6 


—0.3 
—0.4 
+0.7 
+0.5 
+0.6 


+0.4 

+1.2 
+0.9 
+-0.9 


+1.2 

+1.2 

+1.2 


+1.4 
+1.2 
+0.3 


+0.8 
—8.6 


+0.8 
+0.6 

0.0 
+0.2 

0.0 


feet. 

+0.1 

+0.2 

U.0 

0.0 

0.0 


0.0 

+0.1 

0.0 

0.0 

+0.1 

+0.1 

0.0 

+0.2 

+0.2 

0.0 

+0.2 
-0.2 
+0.2 
1-0.4 
+0.4 

+0.4 
+0.4 
+0.8 
+0.3 


—0.2 

—0.1 

0.0 

0.0 

+0.1 


+0.1 

+0.2 

0.0 

0.0 


+0.2 
+0.2 
+0.2 


+0.3 

+0.2 

0.0 


0.0 
—0.4 


+0.2 
+0.1 

0.0 
+0.1 

0.0 


—0.3 

0.0 

—0.1 

0.0 

+0.4 

+0.1 

+0.1 

0.0 

+0.3 

0.0 

+0.4 

+0.1 

+0.4 

+0.1 

+0.8 

0.0 

—2.1 

—0.2 

—2,2 

-0.2 

1.06 
1.17 
1.06 
1.00 
0.96 


1.00 
1.03 

a96 

1.00 
1.14 

1.0S 
1.23 
1.17 
1.25 
0.89 

1.11 
0.68 
1.38 
l.M 
1.51 

1.68 

1.65 
1.G 
1.68 


0.95 
0.92 
1.17 
1,11 
1.14 


1.08 
1.27 
1.22 
L22 


1.27 
1.27 

i.r 


1.33 
1.27 
1.06 


1.06 
0.41 


1.17 
1.14 

1.00 

i.ca 

1.00 

0.92 
0.9ti 
1.08 
1.03 
1.06 

1.08 
L09 
1.06 
0.70 
0.0S 


AND  TIDAL  CONSTANTS. 
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Interval. 


Kange  of  tide. 


Tropic  dlur- 
ual  inequality. 


Diurnal  waye. 


Mean. 


I     HWI. 


h.  tn. 
10  43 
10  54 
10  48 

10  40 

11  37 


LWI. 


11  39 

11  43 

11  50 

12  05 

12  07 

12  08 

12  11 

12  2U 

12  12 

0  05 

0 
0 
0 
0 


11 
11 

0 
0 
0 


40 
11 
30 
13 


44 

55 
00 
12 
15 


0  16 
056 
0  20 
036 


1  05 
1  10 
1  35 


1  43 
1  55 
3  11 


238 
7  21 


*2  , 

11  33 

43 

11  23 

44 

12  00 

45 

11  19 

46 

11  05 

47 

10  36 

48 

10  39 

49 

10  30 

50 

10  35 

51 

11  00 

52 

11  00 

53 

10  50 

54 

11  00 

55 

11  10 

56 

1133 

0  33 
0  55 
0  00 
0  03 
0  15 


A. 
4 
4 
4 

4 
4 


24 
27 
24 
25 
55 


5  03 
507 
5  16 
5  32 
5  34 

5  37 

5  42 

6  00 

5  44 

6  10 


48 
12 
00 
6  14 
6  20 


6 
7 
6 


Tropic. 


HHWI. 


6  50 
6  15 
6  45 
6  27 


522 
5  35 

5  55 

6  06 
6  09 


6  07 

7  03 
6  35 
6  51 


7  15 
7  23 
7  48 


8  10 

8  22 

9  59 


9  21 
8  06 


5  17 
5  08 
5  50 
5  03 
4  49 


4 
4 
4 
4 
4 

4 
4 
4 

4 
5 


21 
25 
17 
24 
50 

U 

85 
50 
5ft 

19 


A.  fn. 
9  43a 
9  57a 
9  48a 
9  38a 
10  35a 


10  36a 
10  40a 

10  46a 

11  05a 
11  oea 


11 
11 
11 
11 
— 1 


08a 
19a 
23a 
16a 
015 


—4)  266 
—0  216 
-0  536 
—0  476 
—0  856 

—0  086 
—0  386 
—0  196 
—0  366 


10  45a 

10  56a 

—0  536 

—0  426 

—0  886 


—0  306 

0  046 

—0  286 

-0  166 


0  106 
0  196 
0  436 


0  536 

1  046 

2  156 


1  426 
5  526 


10  36a 
10  24a 
10  58a 
10  17a 
10  03a 

9  32a 
9  35a 
9  30a 
9  33a 
10  00a 

10  00a 
9  50a 
10  00a 
10  28a 
10  51a 


LLWI. 


h,  tn. 
4  436 
4  456 
4  436 

4  456 

5  166 


5  946 

6  276 
5  376 
5  516 
5  536 

5  566 

6  026 
6  186 
6  026 
6  316 


7  076 
7  866 
6  176 
6  316 
6  376 


7 
6 

7 


066 
316 
026 


6  446 


5  456 

5  576 

6  156 
6266 
6  206 


6  356 

7  226 

6  596 

7  116 


7  296 

7  426 

8  086 


8  296 

8  416 

10  206 


9  426 
3  39a 


5  356 

5  276 

6  106 
5  236 
5  096 

4  426 
4  466 
4  366 

4  446 

5  096 

5  036 

4  546 

5  096 
5  156 
5  396 


Mean 
(Mn). 


feet. 
4.0 
4.3 
3.0 
3.7 
3.5 


3.7 
3.8 
3.6 
3.7 
4.2 

4.0 
4.5 
4.3 
4.6 
3.3 

4.1 
2.5 
5.1 
5.7 
5.7 

6.2 
6.1 
6.0 
6.0 


8.5 
3.4 
4.3 
4.1 
4.2 


4.0 
4.7 
4.5 
4.5 


4.7 
4.7 
4.7 


4.9 
4.7 
3.9 


8.9 
1.5 


4.3 
4.2 
3.7 
3.8 
3.7 

3.4 
3.6 
4.0 
3.8 
3.9 

4.0 
4.0 
8.9 
4.4 
4.3 


^^'.r^'^?.    *|goHWQ. 


(Sg). 


(Np). 


feet. 
4.8 
5.2 
4.7 
4.5 
4.2 


4.5 
4.6 
4.4 
4.5 
5.1 

4.8 
5.4 
5.2 
5.6 
4.0 

5.0 
3.0 
6.2 
6.9 
6.9 

7.5 
7.4 
7.2 
7.2 


4.2 
4.1 
5.2 
4.9 
5.0 


4.8 
5.6 
5.4 
5.4 


6.6 
6.6 
6.6 


5.9 
5.6 
4.7 


4.7 
1.8 


5.2 
6.1 
4.5 
4.6 
4.5 

4.1 
4.4 
4.8 
4.6 
4.7 

4.8 
4.8 
4.7 
5.5 
5.3 


I 


feet. 
3.1 
3.3 
3.0 
2.9 
2.7 


2.9 
2.9 
2.8 
2.8 
3.2 

3.1 
3.6 
3.3 
3.5 
2.5 

3.2 
1.9 
3.9 
4.4 
4.4 

4.8 
4.7 
4.6 
4.6 


2.7 
2.7 
3.4 
3.2 
3.3 


3.1 
3.7 
8.5 
3.6 


3.7 
8.7 
8.7 


3.8 
8.7 
3.0 


3.0 
1.2 


3.3 
3.2 
2.9 
2.9 
2.9 

2.6 
2.8 
3.1 
2.9 
3.0 

3.1 
3.1 
3.0 
3.2 
3.1 


feet. 
6.8 
7.1 
6.6 
6.3 
6.1 


6.2 
6.5 
6.2 
6.3 
7.1 

6.8 
7.3 
7.1 
7.5 
5.8 

6.8 
4.6 
8.2 
8.9 
8.9 

9.6 
9.4 
9.3 
9.3 


6.0 
5.9 
7.1 
6.8 
6.9 


6.8 
7.6 
7.4 
7.4 


7.6 
7.6 
7.6 


7.9 
7.6 
6.6 


6.6 
3.2 


7.1 
7.1 
6.3 
6.5 
6.3 

5.9 
6.2 
6.8 
6.5 
6.6 

6.8 
6.8 
6.6 
6.5 
6.4 


feet. 
1.6 
1.6 
1.4 
1.4 
1.4 


1.5 
1.4 
1.4 
1.4 
1.5 

1.5 
1.6 
1.5 
1.6 
1.3 

1.5 
1.2 
1.6 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 


1.6 
1.5 
1.7 
1.6 
1.6 


1.5 
1.7 
1.7 
1.7 


1.7 
1.7 
1.7 


1.8 
1.7 
1.6 


1.6 

1.0 


1.5 
1.5 
1.4 
1.4 
1.4 

1.3 
1.4 
1.5 
1.4 
1.4 

1.5 
1.5 
1.4 
1.6 
1.6 


LWQ. 


feet. 
4.0 
4.1 
3.9 
3.8 
3.7 


8.7 
3.9 
3.8 
3.8 
4.0 

4.0 
4.0 
4.1 
4.2 
3.6 

4.0 
3.1 
4.5 
4.7 
4.7 

4.9 
4.9 

4.8 
4.8 


3.5 
8.6 
3.9 
3.8 
3.9 


4.0 
4.1 
4.0 
4.0 


4.1 
4.1 
4.1 


4.2 
4.1 
3.7 


3.7 
2.3 


4.1 
4.0 
3.8 
3.0 
3.8 

3.6 
3.8 
4.0 
3.9 
3.9 

4.0 
4.0 
3.9 
3.1 
3.0 


Troplo 
HW 

inter- 
yal. 


Tropic 
range. 


h.m. 


640 


6  50 


feet. 
4.3 
4.4 
4.2 
4.1 
4.0 


4.0 
4.2 
4.1 
4.1 
4.4 

4.3 
4.4 
4.4 
4.6 
3.9 

4.8 
8.4 
4.8 
6.1 
5.1 

5.3 
6.3 
5.2 
5.2 


3.8 
8.8 
4.3 
4.2 
4.2 


4.3 
4.5 
4.4 
4.4 


4.5 
4.5 
4.5 


4.6 
4.5 
4.1 


4.1 
2.5 


4.4 
4.4 
4.1 
4.2 

4.1 

3.9 
4.1 
4.3 
4.2 
4.2 

4.3 
4.3 
4.2 
3.5 
8.5 


Mean  sea  level 
above  plane  of— 


Predio- 
tlona. 


Tropic 
LLW. 


Varia- 
tion of 
the  com- 
pass. 


feet. 
3.4 
3.6 
8.3 
3.2 
3.1 


3.2 
3.3 
3.1 
8.2 
3.5 

8.4 
3.6 
3.6 
3.8 
2.9 

3.5 
2.4 
4.1 
4.5 
4.5 

4.8 
4.6 
4.6 
4.6 


2.9 
2.9 
3.5 
3.4 
3.5 


3.4 
3.8 
3.6 
8.6 


8.8 
8.8 
3.8 


3.9 
3.8 
3.3 


8.3 
1.6 


3.6 
8.5 
8.2 
3.3 
3.2 

3.0 
3.1 
3.4 
3.2 
3.3 

3.4 
3.4 
3.3 
3.3 
3.2 


feet. 
3.9 
4.1 
3.8 
8.6 
3.5 


8.5 
3.7 
3.5 
3.6 

4.1 

3.9 
4.2 
4.1 
4.4 
&2 

4.0 
2.7 
4.8 
5.2 
5.2 

5.5 
5.4 
5.4 
5.4 


3.4 
8.3 
4.0 
3.8 
3.9 


8.9 
4.3 
4.2 
4.2 


4.3 
4.8 
4.8 


4.6 
4.3 
8.7 


3.7 
1.8 


4.1 
4.1 
8.6 
3.7 
3.6 

3.3 
3.5 
3.9 
3.7 
8.8 

3.9 
3.9 
3.8 
3.6 
3.5 


East. 

o 

16.0 
10.0 
16.5 
16.5 
16.5 


16.5 
16.5 
16.5 
16.5 
16.6 


16.5 

16.5 

16.5 

16.5 

16.5 

16.5 
16.5 
16.5 
16.  f>  i 
16.5 

16.5 

16.5 

16.5 

.16.5 


16.5 
16.5 
17.  U 
17.0 
17.0 


17.0 
17.0 
17.0 
17.0 


17.0 
17.0 
17.0 


17.0 
17.0 
17.0 


17.0 
17.0 


17.0 
17.0 
17.0 
17.0 
17.0 

17.6 
17.5 
17.6 
17.5 
17.5 

18.0 
18.0 
18.0 
18.0 
18.5 
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TABLE  3.— TIDAL  DIFFERENCES 


U 


1 

2 
3 
4 


5 
6 

7 
8 


0 
10 
11 
12 


13 
14 


15 
16 


17 
18 
IB 
20 


21 
22 
2J 


24 
25 
2G 
27 
28 

29 
30 
31 
32 
33 
34 

35 
36 
37 
38 
39 
40 


41 
42 
43 
44 
45 

46 
47 
48 
49 
50 


Station. 


Geographic  position. 


Lati' 
tude. 


Longitude. 


Arc.    ,  Time. 


NORTH   AMERICA    (West 
Coast) — Continued. 

CALIFORNIA— con  tinned. 

Outer  eo<Mt— Continued. 


I 


Xorth. 


Wett. 


Red  Bluff,  Humboldt  Bay ;  40  45 

Eureka,  Humboldt  Bav ,  40  48 

Trinidad  Harbor  Light >  41  03 

Crescent  City  Light 41  45 


OBBOOX. 


Chetko  Cove 

Rogue  River 

PortOrfon! 

Bandon,  Coqnille  River 


42  03 
42  25 

42  44 

43  07 


Coo$  Bay. 

Coos  Bay  Bar 

Empire 

North  Bend 43 

Marshfleld 43 

UmpqtM  River. 


43  21 

43  24 

25 

22 


BaratEntranoe 43  41 

Gardiner ,  43  44 


Outer  ooaet. 


Sinslaw  River  Entrance 44  01 

Alseya  Harbor  En  trance 44  28 


124  13 
124  10 
124  09 
124  12 


124  16 
124  25 
124  30 
124  25 


124  21 
124  17 
124  14 
124  13 


124  12 
124  06 


124  07 
124  06 


Taquina  Bay  and  River. 

Bar  at  Entrance '44  37     124  05 

Newport '  44  ::8  '  124  04 

Ynqulna  City 44  36     124  02 

Oysten-ille 44  35  ,  124  01 

Outer  eoatt. 

I  ' 

Nestugga  Bay  Entrance 45  00     123  59 

Hobsonville.  Tillamook  Bay 45  :u  ;  123  57 

Nehalem  River  Entrance ,  45  40     123  56 

OBBOON  AND  WASHINGTON. 


Columbia  River, 

Columbia  River  Bar,  Greg . . . 
Point  Adams  (Clatsop),  Greg 
Cape  Disappointment,  Wash . 

Astoria,  Greg 

Skeppernawin  Creek,  Greg . . 


Tongue  Point,  Greg 

Marsh  Island  Creek,  Greg 
Three  Tree  Point,  Wash... 

Cathlamet,  Wash 

Eagle  Cliff,  Wash 

Oak  Point,  Wash 


Rinearson,  Greg 

Rainier.  Greg , 

Kalama,  Wash 

St.  Helens  Bar,  Greg 

Willamette  River  Entrance,  Greg. 
GUI  Fort  Vancouver,  Wash 


washinoton— continued. 


Willapa  Bay  Entrance 

South  Bend,  Willapa  Bay. 
Gysterville,  Willapa  Bav . . 

Sealand.  Willapa  Bay 

Grays  Harbor  Entrance.. 


Hoquiam.  Grays  Harbor. 
Laidlaw,  Grays  Harbor . . 
Destruction  Island 


46  13 
46  12 
46  17 
46  11 
46  10 

40  13 
46  14 
46  16 
46  12 
46  11 
46  11 

46  08 
46  05 
46  00 
45  51 
45  39 
45  37 


46  38 
46  40 
46  82 
46  29 
46  54 

46  58 

46  52 

47  40 


Km. 
8  17 
8  17 
8  17 
8  17 


8  17 
8  18 
8  18 
8  18 


8  17 
8  17 
8  17 
8  17 


8  17 
8  16 


8  16 
8  16 


8  16 
8  16 
8  16 
8  16 


8  16 
8  16 
8  16 


124  05 

123  59 

124  03 
123  50 
123  55 

123  46 
123  35 
123  31 
123  23  < 
123  12  i 
123  11  • 

123  05 
122  56 
122  51 
122  48 
122  46 
122  39 


124  06 

123  48 

124  02 
124  02 
124  10 


Quilllhute  River 47  63 

Cape  Alava  (Flattery  Rocks) ;  48  10 


123  53 

124  05 
124  30 
124  39 
124  44 


I 


8  16 
8  16 
8  16 
8  15 
8  16 

8  15 
8  14 
8  14 
8  14 
8  13 
8  13 

8  12 
8  12 
8  U 
8  11 
8  11 
8  11 


8  16 
8  15 
8  16 
8  16 
8  17 

8  16 
8  16 
8  18 
8  19 
8  19 


•     Standard  port  for 
reference. 


Name. 


Astoria 
Astoria 
Astoria 
Astoria 


Astoria 
Astoria 
Astoria 
Astoria 


Astoria 
Astoria 
Astoria 
Astoria 


Page. 


149 
140 
149 
149 


I 


149 
149 


149 
149 
149 
149 


Astoria i    149 

Astoria 149 


Astoria 
Astoria. 


Astoria . 
Astoria . 
Astoria . 
Astoria . 


Astoria, 
Astoria . 
Astoria, 


Astoria . . 
Astoria . . 
Astoria . . 
Astoria . . 
Astoria . . 

Astoria . . 
Astoria . . 
Astoria . . 
San  Diego 
San  Diego 
San  Diego 

San  Diego 
San  Diego 
San  Diego 
San  Diego 
San  Diego 
San  Diego 

Astoria.. 
Astoria . . 
Astoria . . 
Astoria . . 
Astoria.. 

Astoria .' 
Astoria.. 
Astoria . . 
Astoria . . 
Astoria . . 


149 
149 


149 
149 
149 
149 


149 
149 
149 


140 
140 
149 
149 
149 

149 
149 
149 
141 
141 
141 

141 
141 
141 
141 
141 
141 


149 
149 
149 
149 
149 

149 
149 
149 
149 
149 


I 


I 


Tidal  differences. 


=1 


I 


Time. 


Height 


HW. 


LW.       HW.     LW. 


JYnM  meridian^ 
ltO°  W. 


h.  m. 
—0  59 
—0  41 
—I  11 
.-1  05 


140  ;    —0  57 
149       —0  55 


—1  05 
—1  05 


-0  43 

0  00 

+0  40 

-f  1  51 


— 0  08 
+0  14 


»0  80 
>4)  88 


— 0  49 
— 0  45 
—0  32 
—0  19 


— 0  27 
—0  08 
—0  31 


— 0  29 
— 0  09 
—0  17 
0  00 
—0  02 


+0  19 
+0  41 

+  1 

-f5 
+5 


03 
12 
34 


+  5  49 


+6  12 
+6  25 
+6  55 
+7  56 
+9r 
+9  58 


—0  14 
+0  30 
+0  21 
+0  31 
— 0  23 

+0  12 
—0  10 
—0  37 
—0  18 
—0  29 


A.  m. 

—  1  15 

—  0  55 

—  1  29 

—  1  25 


—  1  15 

—  1  00 

—  1  24 

—  0  55 


—  0  51 
+  0  01 
+  0  44 
+  1  19 


—  0  10 
+  0  27 


0  16 
0  49 


1  04 
1  03 
0  41 
0  20 


feet. 
—2.1 
—1.9 
—1.9 

— L8 


-2.0 
-2.0 
-1.7 
-2.8 


■L4 
-1.4 


—1.2 
—0.5 


-0.4 
—0.2  I 
—0.1 
0.0 


0  30  —0.5 
0  18  0.0 
0  44     —0. 2 


—  0 

—  0 

—  0 


31 
12 
22 


0  00 
0  05 


+ 
r 
4- 
+ 
+ 


0 
0 
1 
6 
7 
7 


30 
54 
16 
11 
06 
17 


+  7  38 
+  7  59 
+  8  28 
+  9  28 
+10  55 
+11  29 


0 
0 
0 
0 
0 


41 
07 
11 
01 
55 


0  13 
0  13 
0  44 
0  38 
0  36 


—0.2 
—0.1 
—0.1 
0.0 
+0.2 

-0.1 
—0.5 
—0.8 
+  1.2 
0.0 
-0.2 

—0.7 
— l.l 
— L4 
—2.1 
—3.2 
—3.6 


—0.1 

+  1.4 
+  L2 

+L« 
+0.6 

+2.2 
+0.8 
+L0 
+0.4 
+0.8 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 


0. 

+  0. 

0. 


Ratio 
of 

ranges. 


JfeanXoiMT 
Low  Water. 


—0.2 
—0.2 
—0.2 
—0.2 


—1. 7  -0. 2 
—2.6  !  —0.2 
—2.4  I  —0.2 
—2. 1     -0. 2 


feet. 
-0.2 
—0.2 
—0.2 
2 


—0.1 
—0.2 


-0.1 
0.0 


0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 


I 


—0.1 
—0.2 
-0.2 
—0.3 
—0.5 
—0.6 


0.0 
+0.2 
+0.1 
+0.1 

0.0  j 

+0.2  I 
+0.1 
0.0  I 
0.0 
0.0 

1 


0.70 
0.73 
0.73 
0.75 


0.T1 
0.71 
0.76 
0.67 


0.78 
0.6:* 
0.65 
0.70 


0.79 

0.0. 


ass 

0.92 


0.91 
0.97 
0.98 
1.0U 


0.92 
1.00 
0.97 


0.97 
a96 
0.^ 
1.00 
1.03 

a98 

0.92 
0.o7 
1.28 
0.99 
0.97 

0.84 
0. 76 
0.6d 
0.52 
0.29 
0.21 


0.V 
L19 
1.17 
1.17 
l.IO 

L32 
1.11 
1.16 
1.06 
1. 13 


AKD  TIDAL  CONSTANTS. 
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• 

1 

a 

3 

>5 

Interval. 

Sange  of  tide. 

Tropic  dinr- 
nal  inequality 

Dinmal  wave. 

Mean  sea  level 
above  plane  of— 

Yftria- 

tion  of 

the  com* 

paM. 

Mean. 

Tropic. 

Mean 

(Mn). 

V 

Keap 

(Np). 

Great 
tropic 
(Gc). 

HWQ. 

LWQ. 

1 
Tropic' 
H  W    1  Tropic 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI, 

HHWl. 

LLWI. 

inter- 
val. 

range. 

< 

East. 

1 
2 
3 

4 

h.  m, 
11  80 
11  57 
11  27 
11  33 

525 
545 
5  11 
5  15 

ht  fn. 
10  57a 
U  16a 
10  46a 
10  58a 

5  456 

6  056 
5  316 
5  846 

feet. 
4.4 
4.6 
4.6 
4.7 

feet. 
5.5 
6.7 
5.7 
5.8 

feet. 
8.2 
8.8 
8.8 
8.4 

feet. 
6.5 
6.7 
6.7 
6.9 

feet. 
1.6 
1.6 
1.6 
1.0 

feet. 
3.1 
3.1 
3.1 
3.2 

h.  m. 

feet. 
3.5 
3.6 
8.6 
8.6 

feet. 
3.3 
3.4 
3.4 
3.5 

feet. 
3.6 
8.7 
8.7 
3.8 

e 

18.5 
18.5  1 
16.5  1 
1^.0  1 

5 
6 
7 
8 

1141 
11  42 
11  82 
11  32 

5  25 
5  89 
5  15 
5  44 

11  00a 
11  Ola 
10  52a 
10  50a 

5456 
5  596 

5  346 

6  046 

4.5 
4.5 
4.8 
4.2 

5.6 
5.6 

6.0 
5.2 

8.2 
8.2 
8.5 
3.0 

6.5 
6.5 
7.0 
6.3 

1.6 
1.6 
1.7 
1.6 

3.1 
3.1 
3.2 
3.0 

3.5 
8.5 
3.7 
3.4 

8.4 
3.4 
3.5 
3.2 

3.6 
3.6 
3.8 
3.5 

19.0 
19.5 
19.5  , 
19.5 

9 

1? 

12 

11  55 
0  13 
0  53 
2  04 

5  49 

6  41 

7  24 
7  59 

11  15a 
—0  316 

0  106 

1  226 

6  086 

7  026 

7  456 

8  196 

4.8 
8.9 
4.1 
4.4 

6.0 
4.8 
5.1 
5.3 

3.5 
2.8 
3.0 
8.2 

7.0 
5.9 
6.1 
6.5 

1.7 
1.5 
1.5 
1.6 

3.2 
2.9 
3.0 
3.1 

........ 



3.7 
3.8 
8.4 
8.5 

3.5 
3.0 
3.1 
3.3 

3.8 
3.3 
8.4 
8.6 

20.0 
20  0 
20.0  . 
20.0  1 

13 
14 

0  05 
0  36 

6  30 

7  08 

—0  836 
—0  086 

6  486 

7  276 

5.0 
5.1 

6.2 
6.3 

3.6 
3.7 

7.3 
7.4 

1.7 
1.7 

3.3 
3.3 

***'"*"" 

3.7 
3.8 

3.7 
3.7 

4.0 
4.0 

20.0 
20.0 

1 

15 
16  1 

12  09 
12  01 

6  25 
5  52 

11  81a 
11  25a 

6  436 
6  096 

5.2 

5.8 

6.5 

7.2 

8.7 
4.2 

7.5 
8.2 

1.7 
1.8 

3.4 
3.5 

••••••■" 

3.8 
4.0 

3.8 
4.2 

4.1 
4.5 

1 

20.5 
20.5 

17 
18 
19 
20 

1 

U  50 

11  54 

12  07 
12  20 

537 

5  38 
600 

6  21 

11  14a 
11  19a 
11  82a 
11  45a 

5  546 

5  556 

6  176 
6  886 

5.9 
6.1 
6.2 
6.3 

7.3 
7.6 

7.7 
7.8 

4.3 
4.4 
4.5 
4.5 

8.3 
8.6 

8.7 
8.8 

1.8 
1.9 
1.9 
1.9 

3.6 
3.6 
3.7 
3.7 

4.1 
4.1 
4.2 
4.2 

4.2 
4.3 
4.4 
4.5 

4.7 
4.7 
4.8 
4.9 

21.0 
21.0 
20. 5 
20.5  1 

21 
22 
23 

1 

12  12 
12  31 
12  08 

6  11 
6  23 
5  57 

11  86a 
11  56a 
11  38a 

6286 
6  406 
6  146 

5.8 
6.8 
6.1 

7.2 
7.8 
7.6 

4.2 
4.5 
4.4 

8.2 
8.8 
8.6 

1.9 
1.9 
1.9 

3.5 
3.7 
3.6 





4.0 
4.2 
4.1 

4.2 
4.5 
4.8 

4.5 
4.9 
4.7 

21.0 
21.5 
21.5 

; 

1 

24 
:  25 
26 
27 
28 

12  10 
0  05 

12  22 
0  15 
0  12 

6  10 
6  29 
6  19 
6  42 
646 

11  35a 
—0  306 

11  47a 
—0  226 
—0  226 

6  276 
6  466 

6  366 
0  596 

7  026 

6.1 
6.2 
6.2 
6.4 
6.5 

7.6 

7.7 
7.7 
7.8 
8.1 

4.4 
4.5 
4.6 
4.7 
4.7 

8.6 
8.7 
8.7 
8.6 
9.0 

1.9 
1.9 
1.9 
1.9 
1.9 

3.6 
3.7 
3.7 
3.8 
3.7 

........ 

""8*i9" 

4.1 
4.2 
4.2 
4.3 
4.3 

4.8 
4.4 
4.4 
4.5 
4.6 

4.7 
4.8 
4.8 
4.7 
4.9 

1 

22.0  ' 

22.0 

22.0 

22.0 

22.0 

29 

30 
31 
32 
33 
34 

1 

0  34 

0  67 

1  19 

1  53 

2  10 
2  31 

7  12 
7  37 
7  59 
9  05 
10  01 
10  12 

—0  016 
0  216 

0  426 

1  136 
1  316 
1  466 

•      7  296 

7  546 

8  176 
0  246 

10  236 
10  346 

6.2 
5.8 
5.5 
4.9 
3.8 
3.7 

7.7 
7.2 
6.8 
6.1 
4.7 
4.0 

4.5 
#.2 
4.0 
3.5 
2.7 
2.7 

8.7 
8.2 
7.9 
7.2 
5.8 
5.0 

1.9 
1.8 
1.8 
1.7 
1.5 
1.5 

3.7   

3.5  1 

3.5 

0*0      ■•>••■■• 

2.9    

2.8    

4.2 
4.0 
3.9 
3.7 
3.3 
3.2 

4.4 
4.2 
4.0 
3.6 
2.9 
2.8 

4.8 
4.5 
4.3 
3.0 
8  2 
3.1 

22.0  ' 

22.0 

22.0 

21.5 

21.5 

21.5 

35 
36 
37 
38 
39 
40 

2  55 

3  U8 

3  30 

4  40 
6  11 
6  42 

10  34 

10  55 

11  25 

0  00 

1  30 

2  01 

2066 
2  186 
2  4.S6 
8  396 

4  466 

5  046 

10  586 

11  196 
11  516 

0  30a 
2  11a 
2  48a 

3.2 
2.9 
2.6 
2.0 
1.1 
0.8 

4.0 
3.6 
3.2 
2.5 
1.4 
1.0 

2.8 
2.1 
1.9 

1.4 
0.8 
0.6 

5.0 
4.6 
4.2 
3.4 
2.1 
1.7 

1.4 
1.3 
1.2 

1.1 
0.8 
0.7 

2.0    

2.5    

2.4    

2.1    

1.5  1 

1.3    

1 

3.0 
2.8 
2.7 
2.4 
1.8 
1.5 

2.5 
2.3 
2.1 
1.7 
1.1 
0.9 

2.8 
2.6 
2.4 
1.9 
1.2 
1.0 

21.5 
21.5 
21.5 
21.5  1 

21.5 ; 

21.5  j 

41 
42 
43 
44 
45 

0  00 
0  45 
035 
0  45 
12  15 

6  00 
6  35 
6  30 
6  40 
5  45 

—0  356 

0  136 

0  036 

0  136 

11  42a 

6  176 
6  506 
6  456 
6  556 
6U16 

6.2 
7.5 
7.4 
7.4 
6.9 

7.7 
9.3 
9.2 
9.2 
8.6 

4.5 
5.4 
5.3 
6.3 
5.0 

fi.7 
IU.3 
10.2 
10.2 

9.6 

1.9 
2.1 
2.1 
2.1 
2.0 

1 

3.7    

4.0    

4.0    

4.0  1 

3.9    

4.2 
4.6 
4.5 
4.5 
4.4 

4.4 
5.2 
5.1 
5.1 
4.8 

4.8 
5.6 
5.5 
5.5 
5.2 

22.0 
22.0 
22.0 
22.0 
22.0  ! 

46 
47 
48 
49 
50 

0  26 

0  04 

12  00 

12  18 

12  07 

628 
6  28 
655 
6  00 
6  02 

—0  046 

—0  296 

11  28a 

11  45a 

11  35a 

G  426 
6  446 
6  116 
6  166 
6  186 

8.3 
7.0 
7.3 
6.7 
7.1 

10.3 
8.7 
9.1 
8.3 
8.8 

6.0 
5.0 
5.3 
4.8 
5.1 

11.2 
9.7 

10.0 
0.3 
9.8 

2.2 
2.0 
2.0 
2.0 
2.0 

1 

4.2    

3.9    

4.0  1 

3.8  1 

3.0    

4.8 
4.4 
4.5 
4.3 
4.4 

5.6 
4.9 
5.0 
4.7 
4.9 

0.0 
5.3 
5.5 
5.2 
5.3 

22.5 
22.5 
2 ».  0 
2U.0 
23.0 
1 
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TABLE  3.— TIDAL  DIFFERENCES 


1 

2 

i 

4 
5 

6 
7 
8 
9 


Button. 


KORTH  AMERICA  (Wbst 
Coast) — Continued. 

WASRiifOTOir— continued. 

Juan  cf«  Fuea  StrmiL 

Cape  FUttery  Lt.,  Tatooah  Island . 

NeahBav 

PyshtRlTer  Entrance 

Port  Angeles 

New  Bnngeness  Light 


Geographic  position. 


Lati- 
tude. 


Longitude. 


Arc. 


Time. 


Washington  Harbor. 

Port  DtscoTsry 

Smith  Island  Light.. 
Partridge  Point 


10 
11 
12 


Admiraiiif  JnUL 


POBT  TOWNSBND.... 

Marrowstone  Point. 
Oak  Bay 


SoodOtuua, 


IS  i  Port  Ludlow. 

14  Port  Gamble. 

15  I  Seabeck 

l«  .  Union  City  ., 


17 
18 
19 
2U 
21 


Xorth. 

o    / 

48  23 
48  22 
48  13 
48  08 
48  09 

48  04 
48  02 
48  19 
48  14 


WeH. 


124  44 
124  88 
124  07 
123  26 
123  07 

123  02 
122  52 
122  51 
122  46 


48  07  122  45 
48  08  ;  122  41 
48  01     122  43 


47  56  ■  122  41 

47  51  122  84 

47  38  :  122  49 

47  21  123  06 


Puff€t89und, 


Point  No  Point  Light '  47  55 

PointMadiaon 47  44 

Wcet  Point  Light,  Shilshole  Bay . .   47  39 

Seattle,  Elliott  Bay 47  37 

PortBlakely '  47  96 


22  Bremeiton,PortOrchardKaTalSU   47  89 

23  Tacoma 47  16 

24  Steilaooom 47  11 

25  .  Dofflemyer  Point,  Budd  Inlet 47  08 

26  Olympia,  Budd  Inlet ;  47  04 

Sowikd  mnd  Port  Sumtn. 


27  Muckilteo 

28  Tulalip 

29  Livingston  Bay. 


Smrmiog^  Pawjs. 


30 
31 


32 
33 
34 

35 

36 
37 
38 
39 
40 


Hdmea  Harbor. 
CoupeTiUe 


rtsalady 

La  Conner 

Deception  Pass 


Sosario  Strmit,  «Se. 

Burrows  Bar,  Allan  Island 

Anacortee,  Fidalxo  Island 

Thatcher  Paaa.  I>«catur  Island. . . . 
Peavine  Pass.  i>b9iruction  Island. 
Strawberrv  Bay.  Cypress  Island.. 
Bsfcle  Harbor,  Cypress  Island. . . 


I 

48  15     122  30 

48  23  I  122  30 

48  25     122  37 

I 

I 


48 
48 
48 
48 
48 
48 


29 
31 
32 
38 
34 
35 


41 
42 


PaditU  Bay. 

B^TTiew ■  48  29 

Hatlsland 48  32 


BHiitigkmm  Boy. 


I 


<S  j  WlBiaB  Point.  Samish  Islsnd. 

44  I  ChuckanatBay 

45 


48  35 

48  40 

48  43 


XvaiMiBay. 


I 


46  Point  Mifl«*y. 

47  SandT  Point.. 


.,  48  45     122  43 
.1  48  47     122  42 
I 


A.  tfl. 
8  19 


122  32 
122  32 
122  26 
122  20 
122  31 

122  37 
122  26 
122  36 
122  54 
122  54 


47  67 

48  09 
48  14 

122  18 
122  17 

122  27 

48  03 
48  13 

122  33 
122  41 

122  42 
122  36 
122  48 
122  48 
122  43 
122  42 


122  29 

122  33 


122  32 
122  30 
122  31 


8 
8 


19 
16 


8  14 
8  12 

8  12 
8  11 
8  11 
8  11 


8  11 
8  11 
8  11 


8  11 
8  10 
8  11 
8  12 


8  10 
8  10 
8  10 
8  09 
8  10 

8  10 
8  10 
8  10 
8  12 
8  12 


800 
809 
8  10 


8  10 
8  11 


8  10 
8  10 
8  10 


8 
8 
8 
8 

8 
8 


11 
10 
11 
11 
11 
11 


Standard  port  for 
reference. 


Name. 


I 


I 


Astoria 

Astoria 

Astoria 

Port  Townsend. 
Port  Townsend. 

Port  Townsend. 
Port  Townsend. 
Port  Townsend. 
Port  Townsend. 


Port  Townsend. 
Port  Townsend. 
Port  Townsend. 


Port  Townsend. 
Port  Townsend. 
Port  Townsend. 
Port  Townsend. 


Port  Townsend. 
Port  Townsend. 
Port  Townsend. 
Port  Townsend. 
Port  Townsend. 

Port  Townsend. 
Port  Townsend. 
Port  Townsend. 
Port  Townaend. 
Port  Townsend. 


Port  Townsend. 
Port  Townsend. 
Port  Townsend. 


Port  Townsend. 
Port  Townsend. 


Port  Townsend. 
Port  Townsend. 
Port  Townsend. 


Port  Townsend. 
Port  Townsend. 
Port  Townsend. 
Port  Townsend. 
Port  Townsend. 
Port  Townsend. 


Psge. 


'  Port  Townsend. 
Port  Townsend. 


8  10 
8  10 


8  10  '  Port  Townsend. 
8  10  Port  Towneend. 
8  10     Port  Townsend. 


8  11  .  Port  Townsend. 
8  11     Port  Townsend. 


149 
149 
149 
153 
153 

153 
158 
153 
153 


153 
153 
153 


153 
153 

153 
153 


153 
153 
153 
153 
153 

153 
153 
153 
153 
153 


153 
153 
153 


153 
153 


153 
153 
153 


Tidal  diiferences. 


Time. 


HW. 


LW. 


I 


153 
153 
153 
153 
153 
153 


158 

153 


153 
153 
153 


.j  153 
.   153 


Tinu  meHdian^ 


+0  39 
•f  0  44 
+0  58 

-f-1 
+1 


05 
09 


A.  fA. 

—0  08 
—0  11 
+1  03 
—1  33 
—104 

-4)40 
—0  28 
—0  07 
-4  01 


0  00 
+0  06 
+0  11 


+0  18 
+0  15 
+0  47, 
+0  82 


+0  19 
+0  32 
+0  8S 
+0  33 
+0  37 


f 


\ 


+0  36 

+0  26 
+0  51 


+0  29 
+0  32 


+0  32  I 
+0  37 
+0  17 

i 


+0  16 
+0  14 
+0  38 
+0  41 
+0  33 
+0  43 


+1  02 
+0  42 


+0  47 
+0  57 
•4-0  56 


+1  03 
+  1  06 


A.  fli. 

—0  22 
—0  20 
+0  35 
—1  06 
—0  57 


— 0 


Height. 


Ratio 

of 
range* 


WW, 


LW. 


Harmcnie 
Tide  Plans. 


29 
20 
04 
02 


0  00 
+0  15 
+0  19 


+0  24 
+0  27 

+1  01 
+0  59 


/•St. 

+0.6 
+0.8 
+0.2 
—0.8 
— L3 

—0.3 

-41.1 

—0.5 

0.0 


0.0 
+0.8 

+L4 


+1.» 

+2.4 
+4.2 

+4.4 


I 


+0  29 
+0  50 
+0  57 
+O60 
+0  56 

+1  02 
+1  12 
+1  31 
+  1  43 
+1  49 


+0  51 
+1  06 
+0  56 


+0  57 
+1  08 


+2.2 
+2.9 
+8.0 
+8.1 

+4.0 

+4.4 
+4.5 
+5.8 
+7.9 
+8.1 


+2.7 
+3.3 
+5.6 


+4.9 
+4.5 


+L2 
+L3 
+1.2 
0.0 
—0.3 

+0.1 

+0.2 

0.0 

+0.2 


ao 

+0.4 
+0.6 


+a8 

+0.0 
+1.4 

+1.5 


+0.8 
+0l5 
+0.6 
+0.7 

+  1-4 

I 
+1.5 
+  L5 
+  1.8 
+2.4  1 
+2.5  ' 


+L0 
+  1.2 
+1.8 


+1.6 
+L5 


+1  03  +4.2  +1.5 
+106  +3.8  ,  +L3 
+0  32     +a2  I  +0.2 


I 


+0  13 
+0  4i6 
+0  28 
+0  26 
+0  28 
+0  56 


+0.2 
+L5 
+0.6 
+0.8 
+0.5 
+0.8 


+1 
+1 


17 
07 


+0.8 
+0.6 


I 


+0.2 
+0.4 
+0.4 
+-0.5 
+0.4 
+0.5 


+0.4 
+0.4 


-^0  57  '  +0.5  +0.4 
+0  55  '  +0.2  +0.2 
+0  57  i  +0.2     +0.2 


+1  01 
+1  IS 


+0.2 
+0.5 


+0.2 

^+«l4 


0.» 
0.^ 
0.81 
0.85 
0.80 

0.9! 
0.94 
0.90 
0.M 


LOO 
1.07 
1.15 


1.21 
L28 
L53 
l.» 


L38 
L44 
l.« 
L48 
1.49 

1.49 
L57 
1.78 
2.05 
2.07 


1.33 
1.40 
1.72 


La 

L57 


L51 
tii 
LOO 


LOO 
L21 
LOS 
LOS 
L02 
LOS 


L07 
L03 


L02 
LOO 
LOO 
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Interral. 


I 

0 


Mean. 


HWI. 


I 
2 
3 

4 
5 

6 

7 
8 
9 


10 
H 
12 


13 
14 
15 
16 


17 
18 
19 
20 
21 

22 
23 
24 
25 
26 


27 
28 
29 


30 
31 


I  32 
33 
34 


35 
36 

37 
38 
39 
40 


41 
42 


43 
44 
45 


40 

47 


A.  m. 

0  08 
0  00 


2  42 


3  06 
3  19 
40 
46 


3 
3 


47 
56 

58 


4  00 
4  03 
4  34 
4  18 


4 

4 
4 
4 
4 


07 
20 
21 
22 
25 


4 
4 
4 
4 
4 
4 


4 
4 


4  35 
445 
4  47 


LWI. 


17 
10 


4  27 
4  32 
4  46 
4  51 
4  55 


4  25 
4  15 
4  80 


4  17 
4  19 


420 
4  25 
4  05 


03 
02 
25 
28 
20 
30 


50 
30 


4 

4 


50 
53 


h.  m. 
6  16 


6  18 

7  16 

8  23 
8  34 


Tropic. 


HHWI.    LLWI. 


9  02 
9  12 
ft  28 
9  30 


9  32 
9  47 

9  51 


9  56  I 
10  00 
10  33 
10  30 


10  02 
10  23 
10  30 
10  33 
10  29 

10  35 

10  45 

11  04 
11  14 
11  20 


10  2; 

10  42 
10  29 


10  30 
10  35 


10  36 
10  89 
10  05 


9  45 
10  19 
10  00 
10  00 
10  00 
10  30 


10  50 
10  40 


10  30 
10  28 
10  80 


10  83 
10  45 


h.  m. 
—0  286 
—0  366 

0  39& 

3  41a 

4  39a 

4  55a 

5  07a 
5  35a 
5  38a 


5  39a 
5  37a 
5  36a 


5  35a 
5  35a 
5  58a 
5  42a 


6 
5 
5 
5 
5 

5 
6 
6 
6 


40a 
38a 
83a 
34a 
51a 

49a 
55a 
05a 
04a 


6  08a 


5  56a 
5  44a 
5  59a 


5  39a 
5  42a 


5  46a 
5  5la 
5  50a 


5  48a 

6  00a 
6  09a 
6  11a 
6  04a 
6  13a 


6  81a 
6  14a 


6  19a 
6  30a 
6  32a 


6  35a 
6  37a 


h.  911. 

6  3ib 

6  35& 

7  346 

8  166 
8  276 

8  566 

9  066 
0  296 
9  346 


9  256 
9  41 /> 
9  456 


9  506 

9  556 

10  286 

10  256 


9  576 
10  186 
10  206 
10  246 
10  246 

10  806 
10  406 

10  596 

11  106 
11  166 


10  206 
10  376 
10  246 


10  256 
10  306 


10  316 

10  346 

9  596 


9  396 
9  546 
9  546 
9  546 
9  546 
10  246 


10  446 
10  346 


10  246 
10  226 
10  246 


10  276 
10  396 


Bange  of  tide. 


Tropiedinr-     tv«««.«i  «««.,.»     Mean  sea  lerel 
nalinequalHy.'  I>*»irnal  wave,  .w^^.^i r 


Mean 
(Mn). 


Spring    Neap 
(Sg).    I  (Np). 


feet. 
5.7 
5.8 
5.3 
4.4 
4.2 

t.8 
4.9 
4.7 
5.0 


5.2 
5.6 
6.0 


6.3 
6.7 
8.0 
8.1 


6.6 
7.5 
7.6 
7.7 
7.8 

7.8 

8.2 

9.2 

10.7 

10.8 


6.9 
7.3 
9.0 


8.5  i 
8.2 


7.0 
7.7 
5.2 


5.2 
6.3 
5.4 
5.5 
5.3 
5.5 


5.6 
5.4 


5.3 
5.2 
5.3 


5.2 
6.3 


feet. 
7.1 
7.2 
6.6 
5.3 
5.0 

5.8 
5.9 
5.6 
6.0 


6.2 
6.7 
7.2 


7.6 
8.0 
9.6 
9.7 


7.9 
9.0 
9.  J 
9.2 
9.4 

9.4 

9.8 

11.0 

12.8 

13.0 


8.3 

8.8 

10.8 


10.2 
9.8 


9.5 
9.2 
6.2 


6.2 
7.5 
6.5 
6.6 
6.4 
6.6 


6.7 
6.5 


6.4 
6.2 
6.2 


6.2 
6.4 


feet. 
4.1 
4.2 
3.8 
3.4 
3.3 

3.7 
3.8 
3.7 
8.9 


4.0 
4.4 

4.7 


4.9 
5.2 
6.2 
6.3 


5.2 
5.8 
5.0 
6.0 
6.1 

6.1 
6.4 
7.2 
8.4 
8.4 


5.4 
6.7 
7.0 


6.6 
6.4 


6.2 
6.0 
4.1 


4.1 
5.0 
4.2 
4.3 
4.1 
4.3 


4.4 
4.2 


4.1 
4.1 
4.1 


4.1 
4.1 


Great  '. 

tropic    HWQ.LWQ. 
<Gc). 


feet. 

8. 
8. 
7. 

8. 
8. 


9.1 
0.3 
9.0 
9.4 


9.5 
10.3 

10.8 


11.3 
11.8 
18.6 
13.7 


11.7 
12.5 
12.6 
12.7 
13.3 

13.3 
18.8 
15.2 
17.1 
17.3 


12.1 
12.6 
14.9 


14.3 
18.9 


13.5 

13.2 

9.7 


9.7 
11.3 
10.0 
10.1 

9.9 
10.1 


10.3 
10.0 


9.9 
9.7 
9.7 


9.7 
9.9 


feet. 
1.8 
1.8 
1.8 
1.0 
0.9 

1.0 
1.0 
1.0 
1.0 


0.6 
1.1 
1.1 


1.2 
1.2 
1.3 
1.8 


1.2 
1.3 
1.4 
1.4 
1.8 

1.8 
1.3 
1.4 
1.5 
1.5 


1.2 
1.2 

1.4 


1.3 
1.3 


1.3 
1.8 
1.0 


1.0 
1.2 
1.1 
1.1 
1.1 
1.1 


1.1 
1.1 


1.1 
1.0 
1.0 


1.0 
1.1 


feet. 
3.5 
3.5 
8.4 
7.5 
7.1 

7.6 
7.7 
7.6 
7.8 


8.1 
8.2 
8.5 


8.7 
9.0 
9.8 
9.9 


8.9 
8.5 
8.6 
8.7 
8.8 

8.0 

0.0 

10.5 

11.3 

11.4 


9.1 

9.3 

10.4 


10.1 
9.9 


9.7 
9.6 
7.9 


7.9 
8.7 
8.1 
8.1 
8.0 
8.1 


8.2 
8.1 


8.0 
7.9 
7.9 


7.9 
8.0 


Tropic 
HW 

inter- 
val. 


h.  m. 


0  26 


0  52 


Tropic 
range. 


above  plane  of— 

I . Taria- 

I  tiou  of 

'»    J*    '  m_^  I     theconi- 
Predic* '  Tropic , 


feet. 
4.0 
4.0 
3.9 
7.5 
7.1 

7.6 
7.7 
7.5 
7.8 


8.1 
8.2 
8.5 


8.7 
9.0 
9.8 
9.9 


8.9 
8.5 
8.6 
8.6 
8.8 

8.0 

9.9 

10.5 

11.3 

11.4 


9.1 

9.4 

10.4 


10.1 
9.9 


9.8 
9.6 
7.9 


7.9 

8.8 
8.1 
8.2 
8.0 
8.2 


8.2 
8.1 


8.0 
7.9 


r.9 


7.9 

8.0 


tions. 


LLW. 


paaa. 


feet. 

feet. 

5.4 

4.4 

5.5 

4.5- 

5.1 

4.2 

6  3 

5.7 

5.9 

5.3 

6.6 
6.7 
6.4 
6.8 


6.7 
7.3 
7.7 


8.0 
8.3 
9.5 
9.6 


o«  u 

8.4 
8.5 
8.6 
9.0 

8.4 

9.4 

10.5 

11.8 

12.0 


8.5 

8.0 

10.4 


9.9 
9.7 


9.5 
9.2 
6.9 


6.9 
7.7 
7.2 
7.3 
7.1 
7.3 


7.3 
7.2 


7.1 
6.9 
6.9 


6.9 

7.1 


5.8 
5.9 
5.7 
6.0 


6.2 
6.5 
6.8 


7.1 
7.4 
8.4 
8.5 


7.3 
7.0 
7.7 
7.8 
8.3 

.8.6 

8.6 

0.3 

10.5 

10.6 


7.6 
7.9 
9.1 


8.9 
8.6 


8.4 
8.3 
6.2 


6.2 
7.1 
6.3 
6.4 
6.3 
6.4 


6.4 
6.8 


6.3 
6.2 
6.2 


6.2 
6.3 


Ectst. 

o 

.  23.5 
23.5 
23.0 
23.0 
23.0 

23.0 
23.0 
23.0 
23.0 


23.0 
23.0 
23.0 


23.0 
28.0 
22.5 
22.5 


23.0 
28.0 
22.5 
22.5 
22.5 

22.5 
22.5 
22.5 
22.5 
22.5 


23.0 
23.0 
23.0 


28.0 
23.0 


23.0 
23.0 
28.0 


23.0 
23.0 
28.0 
23.0 
23.0 
23.0 


28.5 
23.5 


23.5 
23.5 
23.5 


23.5 
23.5 
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TABLE  3.— TIDAL  DIFF£B£NC£S 


B 
0 

J25 


1 

2 


3 
i 


5 
6 

7 
8 


0 
10 
11 
12 
18 

14 
15 
IG 
17 
18 

19 
20 
21 
22 
23 

24 
25 
26 
27 
28 

29 
30 
31 
32 
33 

34 
35 
36 
37 
38 

39 
40 
41 
42 
43 

44 

45 
46 
47 

48 

49 
50 
51 
52 
53 


54 
55 
50 
57 
58 


Station. 


NORTH  AMERICA  (Wkst 
Coast)— Continued . 

WASHiNOTOK — continued. 

Georgia  Strait. 


Bircli  Bay 

Drayton  Harbor,  Semiamoo  Bay . . . 

San  Juan  Channel. 

CatUe  Point,  San  Juan  Island 

Green  Point,  Spieden  Island 

Haro  Strait. 

yanaVa  Bay,  San  Juan  Island 

Roche  Harbor,  San  Juan  Island . . . 

Turn  Point,  Stuart  Island 

Alden  Point,  Patos  Island 

BBITIBB  COLDUBIA. 

'Esquimau  Harbor,  Vancouver  I . . 

•Victoria  Harbor,  Vancourer  I 

•Discovery  Island  Light 

Active  Pass,  Mayne  Island 

Cowlchin  Harbor,  Vancouver  I . . 

Maple  Bay,  Vancouver  Island 

Oyster  Harbor,  Vancouver  Island. 
North  Snnd  Head  Light,  Fraser  R. 
Atkinson  Pt.  Lt.,  Burrard  Inlet.. 
Vancouver,  Burrard  Inlet 


Geographic  position. 


Lati- 
tude. 


yorth, 

o    t 

48  65 

49  00 


48  27 
48  38 


I  48  29 
48  37 
48  41 
48  47 


48  26 
48  25 
48  2.) 
48  52 
48  46 


PortGraves,  Gambler  I.,  HoweSd. 

Watts  Point,  Howe  Sound 

Nanaimo  Harbor,  Vancouver  I... 

Kanoose  Harbor,  Vancouver  I 

Pender  Harbor,  Malaspina  Strait. 


48  50 

49  00 
49  05 
49  20 
49  17 

49  29 
49  41 
49  10 
49  16 
40  36 


Port  Augusta,  Vancouver  Island.    40  37 
Baker  Passage,  Hernando  Island .    50  01 

Surge  Narrows,  Read  Island 50  16 

Renaezvous  Islands '  50  17 

Stuart  Island,  Bute  Inlet 50  23 


Waddinffton  Harbor,  Bute  Inlet. . 
GowllandHar., Discovery  Passage . ' 
t Seymour  Nabbows,  lJi»ooveryP.. 
Cameleon  Harbor,  NodaleH  Chan. . 
Knox  Bay,  Thurlow  Island 


50  05 
50  05 
50  08 
50  20 
50  24 


Beaver  Creek,  Loughboro  Inlet...    50  31 

Forward  Harbor 50  29 

Topase  Harbor 50  32 

Port  Neville j  50  31 

Port  Harvey,  Call  Creek I  50  34 

Sergeaunt  Passage 50  42 

Farewell  Harbor,  Blackflsh  Sd 5 )  36 

Dusky  Cove,  Bonwick  Island '  50  A2 

Sunday  Harbor,  Crib  Island '  50  44 

Cullen  Harbor.  Fife  Sound 59  46 


Deep  Harbor,  Fife  Sound 

Tracey  Harbor,  Broughton  Island . 
Cypress  Harbor,  Broughton  I. . . 
Beaver  Cove,  Vancouv»»r Island., 
Alert  Bay,  Cormorant  Island .... 


Nimpkish  River,  Vancouver  I.. 
Beaver  Harbor,  Vancouver  I . . . 

Blunden  Harbor 

Port  Alexander,  Galiano  Island 
Bull  Harbor,  Hope  Island 


Vancouver  Island,  southwest  coast. 

Race  Rocks-Light,  Fuca Strait  — 

Sooke  Inlet,  Fuca  Strait 

Jordan  River,  Fuca  Strait , 

Port  San  Juan.  Fuca  Strait 

Carmanah  Point  Light 


50  48 
50  51 
50  50 
50  3ri 
50  85 

50  34 
50  43 
50  54 
50  51 
50  55 


48  18 
4d  21 
48  25 
48  33 
48  37 


~  I 


Longitude. 


Arc. 


Time. 


WesL 


O  I 

122  45 
122  46 


122  58 
128  07 


123  04 
123  08 
123  14 
122  58 


123  27 
123  23 
123  13 
123  18 
123  37 

123  36 
123  48 
123  16 
123  16 
123  11 

123  24 
123  13 

123  57 

124  10 
124  03 

124  51 

124  57 

125  07 
125  05 
125  09 

124  52 

125  16 
125  23 
125  20 
125  39 

125  38 
125  47 

125  48 

126  04 
12<»  17 

126  11 
126  42 
126  40 
126  42 
126  45 

126  35 
126  53 
126  41 
126  52 
126  57 


12C  53 

127 

127 

127 

127 


25 
19 
40 
56 


123  32 

123  43 
121  03 

124  20 
124  46 


A.  tn. 
8  11 
8  11 


8  12 
8  12 


8  12 
8  13 
8  13 
8  12 


8  14 

8  14 
8  13 
8  13 
8  14 

8  14 
8  15 
8  13 
8  13 
8  13 

8  14 
8  13 
8  16 
8  17 
8  16 

8  10 
8  20 
8  20 
8  20 
8  21 

8  10 
8  21 
8  22 
8  21 
8  23 

8  23 
8  23 
8  23 
8  24 
8  25 

8  25 
8  27 
8  27 
8  27 
8  27 

8  26 
8  28 
8  27 
8  27 
8  28 

8  28 
8  30 
8  20 
8  31 
8  32 


8  14 
8  15 
8  10 
8  18 
8  10 


Standard  port  for 
reference. 


Name. 


Port  Townsend ...     153 
Port  Townsend ...     15& 


Port  Townsend ...     153 
Port  Townsend ...     153 


Port  Townsend ...  153 

Port  Townsend . . .  >  153 

Port  Townsend . . . '  153 

Port  Townsend . . .  >  153 


Page. 


Port  Townsend. 
Port  Townsend. 
Port  Townsend. 
Port  Townsend. 
Port  Townsend. 

Port  Townsend. 
Port  Townsend. 
I'ort  Townsend. 
Port  Townsend. 
Port  Townsend. 

Port  Townsend. 
Port  Townsend. 
Port  Townsend. 
Port  Townsend. 
Port  Townsend. 

Port  Townsend . 
Port  Townsend. 
Port  Townsend. 
Port  Townsend. 
Port  Townsend. 

Port  Townsend. 
Port  Townsend. 
Port  Townsend. 

Sitka 

Sitka 


153 
;  153 
153 
l.'>3 
153 

'  153 

1  153 

.  153 

,  153 

.  153 

153 

I     153 

,!     153 

>     153 

.;     153 

I 

.  153 
.,  153 
.  153 
.,  153 
153 

153 
153 
153 
157 
157 

157 
157 
157 
157 
157 

157 
157 
157 
157 
157 

157 
157 
157 
157 
157 

157 
157 
157 
157 
Sitka 157 


Sitka 
Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 


Port  Townsend 
Port  Town.send 
I*ort  Townsend 

Astoria 

Astoria 


Tidal  differences. 


153 
153 
153 
149 
149 


Time. 


HW. 


LW. 


Time  m^ridian^ 
ltO°  W. 


h,  tn. 

+1  09 
+  1  12 


—0  18 
.-4)  03 


—0  16 
—0  10 
-fO  06 
+0  31 


+1  35 
-fl  18 
-f  1  07 
+1  20 
4-1  20 

+  1  26 
-f  1  47 
+1  26 
+1  35 
+  1  43 

4-1  54 
4-2  05 
+0  58 

+1 
+2 


11 
18 


4-1  06 
-H2  02 
4-2  05 
4-3  02 
+2  02 


-f3 

-fl 
— 0 
4-3  03 
4-3  55 


16 
08 
57 


4-3  45 
4-3  15 

4  3  15 
-f-2 

+2 


46 
12 


4-2  02 

4-1  34 

+  1 
-hi 
4-1 


27 

19 
19 


4-1  38 

-f  1  20 


+  1 
-fl 
+1 


49 
29 
15 


4-1  20 
4-0  52 
4-0  51 
4-0  55 
4-0  34 


59 
10 


— 1 
—2 
—2  32 
-f  0  3S 
4-0  09 


h.  tn. 

4-1  26 
+1  38 


■~6  00 
+0  17 


—0  01 
4-0  06 
4-0  26 
4-0  62 


— 1 
— 0 
— 0 

-hi 
-fl 

+1 
-f2 

+  1 


06 
49 
38 
45 
46 

53 
17 
53 


+2  05 
4-2  31 

4-2  29 

4-2  50 
4-1  38 
4-1  51 
4-1  48 

4-1  36 
4-2  37 
4-2  37 
4-2  02 
4-2  51 

-f-4  11 
4-0  53 
—0  30 
4-2  21 
-1-4  03 

4-3  51 
4-3  23 
4-3  23 
4-2  51 

4-2  15 

4-2  05 
4-1  86 
4-1  29 
4-1  20 
4-1  20 

4-1  39 

4-1  21 

4-1  5.) 

4-1  30 

4-1  16 

4-1  21 
4-0  52 
4-0  51 
4-0  55 
4-0  34 


Height. 


HTT. 


LW. 


Harmonic 
Tide  Plane, 


feet. 

4-0.8 

4-1.3 


0.0 
4-0.8 


/eeL 

4-0.4 

4-0.6 


+0.2 
4-0.5 


4-0.2  4-0.2 
4.0.6  ;  4-0.4 
4-1.0  4-0.5 
4-LO     4-0.5 


—3.6 
—3.7 
—3.9 
■fl.l 
+1.1 

+1.1 
+  L9 
+L1 
+1.9 
+L9 

+3.2 
+4.1 
+4.1 
+4.6 
+4.4 

+5.1 
+5.7 
+6,4 
+6.4 
+6.4 

4-6.4 
+  L3 

+2.2 
+4.8 
4-6.2 

+4.3 
+4.9 
+4.9 
+6.2 
+4.3 

+3.8 
+5.4 
-f-4.0 
+4.9 
+4.9 

+4.3 
+3.8 
+3.5 
+3.0 

+3.0 

+2.3 
+  1.7 
+1.7 
+1.9 
+  1.0 


BaUo 
'      of 
'  range*. 


—151 

—0.3 

— 1  59 

0.0 

—2  12 

+0.6 

+0  16 

+  1.0 

— 0  10 

+L0 

+0.2 
+0.1 
+0.1 
-1-0.4 
+0.4 

+0.4 
+0.7 
+0.3 
+0.4 
+0.3 

+0.7 
+0.9 
+0.9 
+1.1 
+1.0 

-hl.2 
+1.3 
+  1.5 
+  1.5 
+1.5 

+  1.5 
+0.4 
+0.6 

+  1.1 
+L4 

+L0 
+  1.1 
+1.1 

+  1.4 
+  L0 

+0.9 
+  1.2 
+  1.1 
+1.1 

+  1.1 

+  1.0 
+0.9 
4-0.9 
-J-0.7 
+0.7  ! 

+0.6 
+0.4 
+0.4 
-1-0.5 
+0.3 


+0.1 
+0.2 
+0.4 
41.3 
+L3 


07 
13 


0.98 
1.05 


l.(n 

1.H3 

1.09 


0.6: 

0.fti 
O.M 
1.13 
1.13 

L13 
L23 
L15 
L» 
L34 

L4^ 
L61 
LSI 
L67 
L65 

L74 

Lsa 

LS3 
L93 

1.93 
L17 
LUO 
1.4i5 
1.62 

1.42 
1.4» 
L49 
L62 
1.42 

L37 
1.54 
L49 
1.49 
L49 

L42 
1.37 
L33 
L29 
1.29 

1. 22 
LIS 
1.16 
1«*  ■ 

L 


0.92 
0.96 
1.03 
0.95 
0.95 


*  As  the  tide  is  chiefly  diurnal  at  these  stations,  the  differences  should  be  applied  to  only  the  higher  high  and  lower  low  watery 
at  Port  Townsend. 

tThe  time  of  slack  water  at  Seymour  Narrows  is  given  in  Table  10  of  this  volume. 


AND  TIDAI.  CONSTANTS. 


383 


a 

s 

>5 


1 
2 


3 

!  4 


5 
6 
7 
8 


0 
10 
11 
12 

:  13 

I 
14 
15 

'}? 

18 

19 
20 
21 
22 
i23 


IntonraL 


29 
30 
31 
32 
33 

34 
35 
36 
37 

38 

39 
40 
41 
42 
43 

44 

45 
46 

47 
48 

49 
50 

9 

u3 


54 

55 
56 
57 
58 


Mean. 


Tropic. 


HWI. 


h.  m. 
4  56 
4  50 


3  28 
3  43 


3  30 
3  35 

3  51 

4  17 


2  00 
2  17 
2  27 
5  05 
5  04 


LWI. 


5 
5 
5 
5 
5 

5 
5 

4 


10 
30 
11 
20 
28 

38 
50 
40 


4  52 

5  00 


24 

4  45 

25 

5  40 

26 

5  45 

27 

6  50 

28 

5  42 

6  53 
4  45 
2  30 

2  50 

3  40 

3  30 
3  00 
3  00 
2  30 
1  55 

1  45 

]  15 
1  08 
1  00 
1  00 

1  20 
1  00 
1  30 
1  10 
0  55 


1 
0 
0 
0 
0 


00 
30 
30 
32 
10 


1  45 
1  27 
1  10 
0  45 
0  20 


h.  m. 

10  58 

11  10 


0  22 

0  48 


9  80 

9  36 

9  56 

10  23 


[8  14 

8  31 

8  41 

11  15 

11  15 

11  22 
11  45 
11  23 

11  35 
I  12  01 

!  11  58 

12  20 
11  05 
11  18 
11  15 

11  00 

12  GO 
12  00 

1  00 
12  13 

1  10 

10  15 

8  05 

8  20 
10  00 

9  48 
9  20 
9  20 
8  47 
8  10 

8  00 
7  29 
7  22 
7  13 
7  13 


7 
7 
7 
7 


33 
13 
43 
23 
08 


7  13 
6  42 
6  42 
6  44 
6  22 


7 
7 
7 
6 


38 
29 
15 
65 


HHWI- 


6  28 


h,  m. 
6  376 
6  37b 


5  166 
5  266 


5  156 
5  196 
5  326 
5  586 


7  116 
6  546 
6  446 
6  436 

0  426 

6  486 

7  056 
6  456 
6  496 

6  566 

7  016 
7  096 

5  596 

6  106 
6  186 

6  006 

6  546 

7  006 

8  106 
6  546 

8  076 
6  226 

1  146 
6  406 
3  116 

3  006 

2  316 
2  316 
2  026 
1  256 


1 
0 
0 
0 
0 


LLWI. 


146 
466 
396 
316 
316 


0  506 
0  296 
0  596 
0  396 
0  246 

0  276 
—0  036 
—0  036 
—0  016 
—0  256 


3  346 
3  156 
2  546 
0  106 
—0  156 


A.  fn. 

10  526 

11  046 


9  156 
9  426 


9  246 

9  306 

9  506 

10  176 


8  166 

8336 

8  496 

11  006 

11  096 

11  166 
11  396 
11  156 
11  286 

11  536 

n  516 

12  146 

10  596 

11  126 
11  006 

10  546 

11  526 

11  546 
1  03a 

12  076 

1  04a 

11  096 

8  266 

8  326 
10  116 

10  006 

9  316 
9  316 
8  586 
8  226 


Range  of  tide. 


Tropic  dior- 
nalineqaality. 


8  126 
406 
336 
246 
246 


456 
256 
556 
356 
206 


7  266 
6  456 
6  456 
6  476 
6  366 


326 
236 
096 
126 
456 


Mean 

(Mn). 


Spring 

rsg). 


feet. 
5.6 
5.0 


5.0 
6.5 


6.2 
6.4 
6.7 
5.7 


2.7 
2.6 
2.4 
5.9 
5.9 

5.9 
6.4 
6.0 
6.7 
6.8 

7.7 
8.4 
8.4 
8.7 
8.6 

9.1 

9.6 

10.1 

10.1 

10.1 

10.1 

6.1 

6.8 

11.4 

12.5 

11.0 
11.5 
11.5 
12.5 
11.0 

10.6 
11.9 
11.5 


11. 
11. 


11.0 
10.6 
10.3 
10.0 
10.0 

9.4 
9.0 
9.0 
9.1 
8.4 


4.8 
5.0 
5.4 
6.0 
6.0 


tut. 
6.7 
7.1 


6.0 
6.6 


6.2 
6.5 
6.8 
6.8 


3.4 

3.21 

.3.0 

7.0 

7.0 

7.0 
7.6 
7.0 
7.8 
8.2 

9.0 

9.8 

9.8 

10.2 

10.1 

10.6 
11.2 
11.8 
11.8 
11.8 

11.8 

7.2 

8.0 

15.7 

15.7 

14.1 
14.7 
14.7 
16.0 
14.1 

1.3.6 
15.2 
14.7 
14.7 
14.7 

14.1 
13.6 
13.2 
12.8 
12.8 

12.1 
11.5 
11.5 
11.6 
10.7 


5.8 
6.0 
6.5 
7.4 
7.4 


Neap 
(Np). 


.  I 


fttt. 
4.4 
4.6 


3.9 
4.3 


4.1 
4.2 
4.5 
4.5 


2.0 
f].9] 
1.8 
4.6 
4.6 

4.6 
5.0 
4.4 

4.9 

5.0 

5.6 
6.1 
6.1 
6.4 
6.3 

6.6 
7.0 
7.4 
7.4 
7.4 

7.4 
4.8 
5.5 
8.6 
7.7 

7.4 
7.7 
7.7 
8.3 
7.4 

7.1 
8.0 
7.7 
7.7 
7.7 

7.4 
7.1 
6.9 
6.7 
6.7 

6.3 
6.0 
6.0 
6.1 
5.6 


3.7 
3.9 
4.2 
4.3 
4.3 


Great 
tropic 
(Gc). 


fttt. 
10.3 
10.7 


9.4 

10.1 


9.7 
10.0 
10.4 
10.4 


5.8 

5.7 

5.5 

10.7 

10.7 

10.7 
11.4 
10.4 
11.3 
11.9 

12.6 
1.3.5 
18.5 
13.9 
13.8 

14.4 
15.0 
15.7 
15.7 
15.7 

15.7 
10.9 
12.3 
15.8 
15.9 

14.4 
14.9 
14.9 
15.9 
14.4 

13.9 
15.4 
14.9 
14.9 
14.9 

14.3 
13.8 
13.5 
13.1 
13.1 

12.5 
12.0 
12.0 
12.1 
11.3 


9.1 
9.4 

10.0 
8.5 
8.5 


HWQ. 


f€H. 

1.1 
1.1 


1.0 
1.1 


1.0 
1.1 
1.1 
1.1 


1.1 
1.1 

1.1 
1.2 
1.2 
1.2 
1.1 

1.3 
1.3 
1.3 
1.4 
1.4 

1.4 
1.4 
1.5 
1.5 
1.5 


LWQ. 


2.5 
1.8 
1.9 

1.9 
1.9 
1.9 
2.0 
1.9 

1.8 
2.0 
1.9 
1.9 
1.9 

1.9 
1.9 
1.8 
1.8 
1.8 

1.8 
1.7 
1.7 
1.7 
1.7 


1.0 
1.0 
1.1 
1.9 
1.9 


fttt. 
8.2 
8.4 


7.8 
8.1 


7.9 
8.1 
8.3 
8.3 


Dinmalwave. 


Mean  sea  level 
'above  plane  of— 


Tropic 
HW 

inter- 
val. 


8.0 
8.0 

8.0 
8.4 
7.5 
7.9 
8.2 

8.5 
8.9 
8.9 
9.0 
9.0 

9.2 
9.5 
9.7 
9.7 
9.7 

9.7 
8.5 
8.9 
5.3 
5.5 

5.4 
5.5 
5.5 
5.7 
5.4 

5.3 
5.6 
6.5 
5.5 
5.5 

5.4 
5.3 
5.2 
5.1 
5.1 

5.0 
4.9 
4.9 
4.9 

4.7 


7.6 

7.8 
8.1 
3.6 
3.6 


A.  M. 


Tropic 
range. 


9  13 


9  43 


feet. 
8.2 
8.4 


7.8 
8.2 


7.9 
8.1 
8.3 
8.3 


6.8 
6.7 
6.6 
8.0 
8.0 

8.0 
8.4 
7.6 
8.0 
8.3 

8.6 
9.0 
9.0 
9.1 
9.1 

9.3 
9.6 
9.8 
9.8 
9.8 

9.8 
8.6 
9.3 
5.9 
6.0 

6.9 
6.0 
6.0 
6.3 
5.9 

5.8 
6.1 


6. 
6. 
6. 


Predic- 
tions. 


5.9 
5.8 
5.7 
5.6 
5.6 

5.5 

5  9 
.  %A 

5.3 

6.4 

5.2 


7.6 
7.8 
8.1 
4.1 
4.1 


Tropic 
LLW. 


feet. 
7.3 
7.0 


6.8 
7.3 


6.9 
7.2 
7.4 
7.4 


5.0 
4.9 
4.8  ■ 
7.4  ' 
7.4 

7.4' 
7.8, 
7.2  1 
7.7  ■ 
7.8 

8.6 
9.2 
9.2 
9.5 
9.4 

9.8 
10.2 
10.  G 
10.6 
10.6 


10.6  I 

7.5 

8.1 

9.7 
10.1 

9.8  > 
10.1  i 

10.1    ^ 

10.9  • 
9.8  ; 

9.5 
10.4 
10. 1 
10.1 
10.1  , 

9.8  '. 

9.5 

9.3 

9.0 

9.0 

8.C 
8.2 
8.2 
8.  t» 
7.8 


6.6 
6.8 
7.2 
5.6 
5.6 


feet. 
6.5 
6.8 


6.0 
6.4 


6.2 
6.3 
6.6 
6.6 


4.6 
4.5 
4.4 
6.7 
6.7 

6.7 
7.1 
6.9 
7.2 
7.3 

8.0 
8.6 
8.6 
8.8 
8.7 

9.0 
9.5 
9.8 
9.8 
9.8 

9.8 
6.9 
7.4 
7.5 
8.0 

7.7 
8.0 
8.0 
8.6 
7.7 

7.5 
8.2 
8.0 
8.0 
8.0 

7.8 
7.0 
7.4 
7.2 
7.2 

6.0 
tt.e 

n.c 

0.7 
6.2 


6.8 
6.0 
6.3 
4.6 
4.6 


Varia. 
tion  of 
the  com* 
paM. 


Eatt. 

o 

23.5 
23.5 


2:1.5 
23.5 


23.5 
23.6 
23.5 
23.5 


23.5 
23.0 
23.0 
23.5 
23.5 

23.5 
23.5 
24.0 
24.0 
24.0 

24.0 
24.0 
24.0 
24.0 
24.0 

2i.5 
24.5 
24.5 
25.0 
25.0 

24.5 
24.5 
24.5 
25.0 
23.0 

25.0 
25.0 
23.0 
25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 

26.0 
25.0 
25.0 
25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 


23.5 
23.5 
23.5 
28.5 
23.5 
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TABLE  3.— TIDAL  DIFFERENCES. 


s 


1 

2 

a 

4 
5 

6 
7 
8 
9 
10 


11 


12 
13 
14 
15 
16 


17 


20 


21 
22 


28 
24 


Station. 


27 
28 


29 
80 


31 


82 
88 
84 
35 


NORTH  AMERICA  (West 
Coast) —Continued. 

BBiTiBH  COLUMBIA— continaed. 

Vancouvtr  Idand^  touthwest 
eoatt—  Continued. 

Cape  Beale  Light,  Barclay  Sound 

Stamp  Harbor 

Clayoquot  Sound 

Heftoniat  Harbor 

Nootka  Sound 

EsperHUBH  Inlet 

Kyuquot Sound 

On-Ou-Kinsh  Inlet 

Klaakino  Inlet 

Quataino  Sound  Entrance 

Smith  JfOet. 
Taknsh  Harbor 

FUthugh  Sound, 

Schooner  Retreat 

Safety  Cove 

Gtoldstream  Harbor 

Namn  Harbor 

Welcome  Harbor,  Hakai  Strait. . . 

FUher  Ohaniul. 

Port  John 

Campbell  Island. 


18  1  McLaughlin  Bay 

19  '  -  ~    ■ 


Kynumpt  Harbor 

MUbank  Sound. 
Port  Blakeney 

Finlayton  Channel, 


No  wish  Cove 

Kleratoo  Passage. 


Queen  Charlotte  lelande. 


Port  Kuper 

Skidegate  Inlet. 


Prindpe  Channel. 


I  2S     Port  Stephens., 
,  26     Port  Canaveral. 


Wright  Sound. 


Holmes  Bay 

Coghlan  Anchorage. 


ChreenviUe  Channel. 


Lowelnlet 

Klewnugget  Inlet 


Ogden  Channel. 

Alpha  Bay 

Chatham  Sound. 

Reftige  Bay,  Porcher  Island. 

Slawdeeet  Anchorage 
[etlakahtla  Bay 

Port  Simpson 


Geographic  position. 


Lati- 
tude. 


Korth. 

o    ' 

48  48 

49  16 
49  14 
49  25 

49  36 

48  50 
60  00 

50  08 
50  18 
50  28 


Longitude. 


Arc.    ,  Time 


West. 


61  28 
61  32 
61  43 
61  52 
61  41 


62  09 
62  12 


62  19 


62  31 
62  34 


52  67 
58  13 


63  21 
58  34 


53  16 
63  23 


63  33 
63  39 


63  62 


64  04 
64  13 
54  20 
64  34 


125  14 
124  51 
120  00 

126  28 
126  38 

126  58 

127  12 
127  84 
127  52 
127  56 


61  17  127  89 


127  45 

127  66 

128  01 

127  62 

128  08 


62  00  127  63 


128  10 
128  13 


128  23 


128  27 
128  82 


132  16 
181  60 


129  41 

130  09 


129  05 
129  17 


129  36 
129  45 


130  18 


130  22 
130  46 
130  28 
130  27 


h.  m. 

8  21 
8  19 
8  24 
8  26 
8  27 

8  28 
8  29 
8  30 
8  31 
8  32 


8  31 


8  81 
8  32 
8  32 
8  31 
8  33 


8  32 


8  33 
8  33 


8  34 


8  34 
8  34 


849 

8  48 


8  89 
8  41 


8  36 
8  37 


838 
8  89 


8  41 


8  41 
8  43 
8  42 
8  42 


Standard  port  for 
reference. 


Name. 


Astoria 
Astoria 
Astoria 
Astoria 
Astoria 

Astoria 
Astoria 
Astoria 
Astoria 
Astoria 

Sitka- 
Sitka.. 
Sitka.. 
Sitka.. 
Sitka.. 
Sitka.. 

Sitka.. 

Sitka.. 
Sitka.. 

Sitka.. 

Sitka.. 
Sitka.. 

Sitka.. 
Sitka.. 

Sitka.. 
Sitka.. 

Sitka.. 
Sitka.. 

Sitka.. 
Sitka.. 

Sitka.. 

Sitka.. 
Sitka.. 
Sitka.. 
Sitka.. 


Page. 


149 
149 
149 
149 
149 

149 
149 
149 
149 
149 


167 


157 
157 
167 
157 
157 


157 


167 
157 


167 


167 
157 


167 
167 


167 
167 


157 
157 


157 
157 


157 


167 
157 
157 
157 


Tidal  dliferenoes. 


Time. 


HW. 


LW. 


Tlnu  meridian^ 
IVPW. 


h.  fit. 


h.  tn. 


—0  14       —0  21 


+0  34 


— 0 
— 0 


16 
24 


—0  23 

—0  82 
—0  36 
—0  38 
—0  48 
-0  47 


+0  42 


— 0 
— 0 


25 

35 


—0  ?^ 

—0  44 
—0  50 
— 0  53 
—1  03 
—1  02 


Time  meridian^ 
ISB^  W. 


—0  12 


—0  07 
—0  01 
—0  11 
■f  0  02 
—0  15 


+0  84 


+0  15 
+0  10 


—0  14 


+0  06 
+0  09 


—0  18 
--0  11 


-^07 
—0  02 


—0  12 
—0  11 


0  00 
+0  11 


—0  07 


—0  12 
-0  15 
—0  08 
—0  12 


—0  12 


—0  07 
—0  01 
—0  11 
+0  02 
—0  15 


+0  88 


+0  19 
+0  12 


—0  15 


+0  05 
+0  08 


—0  18 
-0  11 


— 0  08 
— 0  03 


-0  13 
—0  12 


0  00 
+0  12 


—0  09 


—0  14 
—0  17 
—0  10 
—0  13 


Height. 


HW. 


LW. 


fliarmonie 
Tide  Plans. 


feet. 

-f3.6 

-1-6.1 

+3.8 

-+4.0 

+3.4 

+8.4 
4-3.0 
+8.0 
+2.2 

+2.2 


+2.0 


+1.7 
+2.5 
+3.0 
+2.7 
+1.7 


+3.7 


+2.0 
+2.7 


+1.9 


+2.2 
+2.2 


+1.7 
+8.0 


+4.8 
+4.8 


+8.0 

+4.3 


+6.6 
+6.6 


+7.6 


+5,6 

+4.» 
+7.7 
+7.3 


-t-1.9 
+2.4. 
+2.0 
+2.0 
+  1.8 

+  1.9 
+  1.8 

+  1.8 
+  1.6 
+1.6 


+0.5 


+0.4 
+0.7 
+0.7 
+0.7 
+0.4 


+0.9 


+0.5 

+0.7 


+0.5 


+0.6 
+0.6 


+0.4 
+0.7 


+L0 
+1.0 


+a7 

+1.0 


+L3 

+1.8 


+L7 


+1.3 
+1.1 
+1.7 
+1.6 


Ratio 

of 

ranges. 


1.27 
1.S9 
1.29 
1.32 
L25 

1.24 
L19 
1.19 

LIQ 
1.10 


L19 


Lie 

1.23 
L29 
L25 
1.16 


1.36 


LIB 
1.2S 


LIS 


L20 

L20 


L16 
L29 


L42 

L42 


L29 
L42 


L&5 
L55 


L75 


L51 
L49 
LH 
LTSi 


AND  TIDAL  CONSTANTS. 
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1 

1 

Interral. 

lUnge  of  tide. 

Tropic  diur- 
nalineqnality. 

Diamal  wave. 

Mean  sea  level 
above  plane  of— 

1^ 

Varia- 
tion of 
the  com- 
pass. 

u 

Hean. 

Tropic. 

Mean 

(Mn). 

V 

Keap 
(Np). 

Great 

tropiu 

(Gc>. 

HWQ. 

LWQ. 

Tropic 
HW 

inter* 
Tal. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

s 

s 

HWI. 

L'WT. 

HHWl. 

LLWl. 

East. 

1    2 

1    3 
4 
5 

A.  Vl^» 

12  20 
0  45 
12  15 
12  05 
12  05 

h.  fn. 
«  15 
7  20 
608 
566 
5  55 

11  400 
0  176 
11  44a 
11  85a 
11  84a 

Km. 

6  306 

7  336 
6  236 
6  106 
6  106 

fetL 

8.0 
10.0 
8.1 
8.3 
7.0 

feet. 

0.0 
12.4 
10.0 
10.3 

9.8 

feet 
5.7 
7.1 
6.8 
5.0 
5.6 

/$0t. 

10.0 
13.2 
11.0 
11.2 
10.7 

/eeL 
2.2 
2.4 
2.2 
2.2 
2.1 

ftet 
4.2 
4.6 
4.2 
4.2 
4.1 

K  m. 

feet. 
4.7 
6.3 
4.8 
4.8 
4.7 

/eeL 
7.2 
8.7 
7.3 
7.4 
7.1 

feet. 
5.0 
7.1 
5.0 
6.1 
5.0 

o 

23.5 
24.0 
24.0 
24.0 
24.5 

6 
7 
8 
0 
10 

11  55 
11  50 
11  47 
11  35 
n  35 

5  45 
538 

6  34 
5  22 
5  22 

11  24a 
11  18a 
11  16a 
11  02a 
11  02a 

6  006 
5  536 
5  406 
5  386 
5  386 

7.8 
7.6 
7.5 
6.0 
6.0 

0.7 
9.3 
0.3 
8.6 
8.6 

5.5 
5.3 
5.3 

10.6 

10.2 

10.2 

0.6 

0.6 

2.1 
2.1 
2.1 
2.0 
2.0 

4.1 
4.0 
4.0 
3.0 
3.9 

4.7 
4.6 
4.6 
4.4 
4.4 

7.1 
6.8 
6.8 
6.4 
6.4 

5.7 
5.6 
6.6 
5.2 
5.2 

24.5 
24.5 
24.5 
26.0 
25.0 

11 

0  25 

6  37 

—0  086 

6  606 

0.2 

11.8 

6.2 

12.2 

1.7 

4.0 

6.4 

8.4 

6.7 

25.5 

12 
13 
14 
15 
16 

0  30 
0  35 
0  25 
0  30 
0  20 

6  42 
6  47 
6  37 
6  51 
6  32 

—0  036 
0  036 

—0  066 
0  076 

—0  136 

6  656 

7  006 

6  406 

7  046 
6  456 

0.0 
0.5 
10.0 
0.7 
0.0 

11.5 
12.2 
12.8 
12.4 
11.5 

6.0 
6.4 
6.7 
6.5 
6.0 

12.0 
12.6 
13.1 
12.8 
12.0 

1 

1.7 
1.8 
1.8 
1.8 
1.7 

4.0 
5.0 
5.1 
5.1 
4.0 

5.3 

5.5 
5.6 
5.5 
5.3 

8.2 

8.7 
0.0 
8.8 
8.2 

6.6 
6.0 
7.2 
7.0 
6.6 

26.0 
26.0 
26.0 
26.0 
26.0 

17 

1  10 

7  26 

0  306 

7386 

10.5 

13.4 

7.0 

13.7 

1.0 

5.3 

5.8 

0.4 

7.5 

26.0 

1 

18 
10 

1 

0  50 
0  45 

706 
6  50 

0  176 
0  136 

7  106 
7  126 

0.2 
0.7 

11.8 
12.4 

6.2 
6.5 

12.2 
12.8 

1.7 
1.8 

4.0 
5.1 

:::::;:: 

6.4 
5.5 

8.4 
8.8 

6.7 
7.0 

26.0 
26.0 

20 

0  20 

6  81 

—0  136 

6  446 

0.1 

11.6 

6.1 

12.1 

1.7 

4.0 

6.4 

8.3 

6.7 

26.5 

21 
22 

0  40 
0  43 

6  62 
6  55 

0  086 
0  116 

7  056 
7086 

0.3 
0.3 

11.0 
11.0 

6.2 
6.2 

12.8 
12.3 

1.7 
1.7 

1 

5.0 
5.0 

6.4 

5.4 

8.6 
8.5 

6.8 
6.8 

26.5 
26.5 

23 
24 

4 

0  00 
0  07 

6  12 
6  10 

—0  336 
—0  246 

6  256 
6  316 

0.0 
10.0 

11.5 
12.8 

6.1 
6.7 

12.0 
13.1 

1.7 
1.8 

4.0 
5.1 

5.3 
5.6 

8.2 
0.0 

6.6 
7.2 

26.5 
27.0 

25 
26 

0  22 
0  25 

6  33 
6  36 

—0  086 
—0  056 

6  456 
6  486 

11.0 
11.0 

14.1 
14.1 

7.4 

7.4 

14.3 
14.3 

1.9 
1.0 

5.4 
5.4 

5.0 
6.0 

0.8 
0.8 

7.8 
7.8 

27.0 
27.0 

27 
28  1 

0  20 
0  20 

6  31 
6  30 

—0  116 
—0  106 

6  436 
6  426 

10.0 
11.0 

12.8 
14.1 

6.7 
7.4 

13.1 
14.3 

1.8 
1.0 

5.1 
5.4 

5.6 
5.0 

9.0 
0.8 

7.2 

7.8 

27.0 
27.0 

29 
■30  ' 

0  30 
0  40 

6  42 
6  63 

0  016 
0  116 

6  5.16 

7  046 

12.0 
12.0 

15.4 
15.4 

8.0 
8.0 

15.4 
16.4 

2.0 
2.0 

5.6 
5.6 

6.2 
6.2 

10.6 
10.6 

8.4 
8.4 

27.5 
27.5 

31 

0  20 

6  30 

—0  076 

6  416 

13.5 

17.3 

0.1 

17.2 

2.1 

6.0 

6.5 

11.7 

0.3 

27.5 

33 
33 
34 
36 

0  15 
0  10 
0  18 
0  14 

625 
620 
6  28 
625 

—0  146 
—0  106 
—0  006 
—0  136 

6  366 
6  316. 
6  306 
6  366 

11.0 
11.5 
13.7 
13.4 

15.3 
14.7 
17.5 
17.2 

8.0 
7.7 
0.2 
0.0 

15.3 
14.8 
17.4 
17.0 

2.0 
1.0 
2.1 
2.1 

5.6 
5.5 
6.0 
5.0 

6.1 
6.0 
6.6 
6.5 

10.5 
10.1 
11.8 
11.6 

8.4 
8.1 
0.4 
0.2 

27.5  : 
27.5 
28.0 
20.0 

24862—02- 


■25 


386 


TABLE  3.— TIDAL  DIFFERENCES 


B 

•  0 

{25 


1 
2 
3 

4 
5 
6 
7 


8 
9 
10 
11 
12 
13 
14 


15 
16 
17 
18 
19 
20 


21 
22 
23 
24 
25 


26 
27 
28 
29 
30 


32 
33 
34 

35 
36 
37 
38 


39 
40 
41 
42 
43 

44 
45 
46 

47 
48 


49 
60 
51 


Station. 


NOETH  AMERICA  (Vest 
Coast)— Continued. 

BBinSH  COLUMBIA  AND  ALASKA. 

Portland  Canal,  etc. 

Wales  Point,  Alaska 54  42 

Winter Har.,PearMe  Canal, Alaska  54  49 

Somervllle  Bay,  B.  C 54  47 

NassBay,B.G. 54  59 

Observatory  Inlet,  B.  C 55  06 

Halibat  Bay,  Alaska 55  14 

Fords  Cove,B.C 55  87 

AT-ARITA- 

Diseon  Entrance. 

Haystack  Island 54  43 

Port  Tongass,  Tongass  Island !  54  46 

Nakat  Harbor '  54  48 

Cape  Fox 54  46 

Cape  Chacon ,  Prince  of  Wales  Id . .  54  42 

How-kaa,  Kaigahnee  Strait 54  49 

Cape  Mason,  Ball  Island 54  40 


BeviUagigedo  Channel. 


Geographic  position. 


Lati- 
tude. 


Morse  Cove,  Dnke  Island 54  55 

Vixen  Bay,  Bocade  Quadra 55  03 

Custom  House  Cove,  Mary  Island.  55  06 

Hassler  Harbor,  Annette  Island..  55  13 

Gnat  Harbor,  Carroll  J  nlet 55  23 

Wards  Cove,  Tongass  Sparrows ...  55  24 

Behm  Canal. 


Shoal  water  Pass 

Burroughs  Bay 

Bell  Arm,  Bell  Island 

Convenient  Cove,  Hassler  Island. 
Loiing,  Naha  Bay 


Clarence  Strait. 


55  26 

56  02 
55  58 
55  52 
55  36 


I 


Cape  Northumberland,  Dnke  I 54  51 

Tamgas  Harbor,  Annette  Island.  I  55  04 
Niblack  Anchorage,  Moira  Sound  !  55  04 

Metlakahtla,  Port  Chester >  55  08 

Chasima  Anch.,  Cholmondeley  Sd  '  55  16 


31     Kasaan  Bay  Entrance ,  55  24 


Kasaan  Viliaffe,  Skowl  Arm '  55  23 

Karta  Bay,Kasaan  Bay '  55  34 

Tolstoi  Bay,  Prince  of  Wales  I. . .  l  55  89 


Union  Bay,  Earnest  Sound. 55  45 

Dewey  Anchorage,  Etolin  Island .  j  55  55 
Ratz  Harbor,  Prince  of  Wales  I. .  55  53 
Steamer  Bay,  Etolin  Island |  56  09 


Sumner  Strait. 

Port  Mc Arthur,  Kniu  Island 

Shakan,  Prince  of  Wales  Island. . 

Port  Beauclerc,  Kuiu  Island 

Port  Protection,  Prince  of  Wales  I 
Red  Bay,  Prince  of  Wales  Island . 


Duncan  Canal  Entrance 

St.  Juhu  Harbor,  Zarembo  Island . 

Wrangell,  Wrangell  Island 

Highiield  Cannery ■ 

Stikine  River  Ent.,  Pt.  Rothsay . . 

Wrangell  Strait. 

Point  Lock  wood,  Woewodskl  I . .. 
Finger  Point,  Linden  berg  Penin. . 
Prolewy  Point,  Lindenberg Penin. 

Keku  Strait. 

52  Seclusion  Harbor,  Kuiu  Island >  56  33 

53  Port  Camden,  Kuiu  Island •  56  44 

54  Hamilton  Bay,  Kupreanof  Island.   56  55 


55  04 
55  08 
55  18 
55  19 

55  19 

56  32 
56  26 
56  28 
50  29 
56  35 


56  33 
56  41 
56  50 


Longitude. 


Arc.      Time 


Weet. 


o     / 

130  28 
130  27 
130  13 
129  59 

129  58 

130  06 
130  06 


130  37 

8  42 

130  44 

8  43 

130  42 

8  43 

l?.e  51 

8  43 

fc  .  • 

8  48 

H 

8  51 

lU   . 

8  51 

131  15 

130  47 

131  13 
131  26 
131  20 
131  44 


h.m. 
8  42 
8  42 
8  41 
8  40 
8  40 
8  40 
8  40 


130  54 

844 

131  06 

8  44 

131  31 

8  46 

13141 

8  47 

131  38 

8  47 

131  22 

131  33 

132  07 
181  34 
132  08 

132  10 
132  22 
132  35 
132  25 

132  12 
132  22 
132  36 
132  41 


8  45 

\  8  43 

J)  45 

Ji4ft 

IN 

8' 


7  ' 


134  07 
133  27 
133  54 
133  36 
133  18 

133  05 
132  57 
132  22 
132  22 
132  22 


132  57 
132  56 
132  56 


133  52 
133  55 
133  50 


8  46 
8  46 
8  48 
8  46 
8  48 

8  49 
8  49 
8  50 
8  50 

8  49 
8  49 
8  50 
8  51 


8  56 
8  54 
8  56 
8  54 
8  53 

8  52 
8  52 
8  49 
8  49 
8  49 


8  52 
8  52 
8  52 


8  55 
8  56 
8  55 


L 


Standard  port  for 
reference. 


Name. 


Sitka 
Sitka 
Sitka 
Sitka 
Mtka 
Sitka 
Sitka 


Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 


Page. 


157 
157 
157 
157 
157 
157 
167 


Sitka 157 


Sitka 


157 
157 
157 
157 
157 
157 


157 


Sitka 1  157 

«■  >    157 

157 

I  157 

a 157 


Sitka 157 

Sitka j  157 

Sitka 157 

Sitka.  I  157 

Sitka. 157 


Sitka 
Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 


Sitka 
Sitka 
Sitka 
Sitlxa 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 
Sitka 


Sitka 
Sitka 
Sitka 


Sitka 
Sitka 
Sitka 


i.t 


157 
157 
157 
157 

157 


157 
157 
157 
157 


157 
157 
157 
157 
157' 

157 
157 
157  ' 
157  ; 
157  ; 


157 
157 
157 


I 


157 
157 
157 


Tidal  differenoea. 


Time. 


Time  meridian, 

isr.<^  w. 


Height. 


Hamumie 
Tide  Plane. 


h.m.\ 
—0  14  , 
—0  08 
—0  10 
+0  13 
-f  0  16 
+0  18 
-f  0  21 


—0  15 
—0  17 
~0  13 
—0  18 
—0  15 
4-0 
— 0 


09 
14 


+0  04 
+0  10 
—0  01 
+0  04 
-f  0  12 
+  0  08 


-fO  01 
-^0  04 
-f  0  14 
4  0  12 
+0  10 


—0  15 
—0  13 
—0  10 
—0  08 
— 0  02 


157  -1-0  17  , 

157  I  +0  12 

•7  I  +0  41 

> ;  +0 11 


+0  12 
+0  13  < 
+0  13 
+0  09 


— 0  04 

+  0  01 

0  00 

0  00 

+0  03 

+0  08 
+0  07 
4  0  12 
4-0  14 
4  0  25 


4-0  10 
4-0  35 
4  0  15 


4-0  05 

4-0  05 
4-0  03 


A.  m, 
—0  10 
— 0  16 
—0  12 
4-0  10 
4-0  12 
4-0  14 
+0  16 


feet. 

4-  6.6 
-\-  6.8 
4-  7.1 
4-12.9 
1-H2.9 
14-9.7 

;+  8.1 

i 
I 


—6  17 
—0  22 


,+ 


6.7 
7.0 


— 0  22  ;4-  6.8 
— 0  17  14-  6.7 
— 0  12  !+  4.4 
4-0  16  '4-  5.6 
—0  13    4-  4. 1 


feet. 

4-L5 

+1-5 

+i.e 

+2.7 
4-2.7 

+2.1 
4-1.8 


+0  01 
4-0  04 
-0  13 
— 0  06 
—0  12 
+0  05 


--0  09 
—0  03 
+0  06 
+0  06 
4-0  04 


—0  14 
—0  16 
—0  13 
—0  11 
—0  05 

+0  15 
4-0  11 
+0  36 
+0  09 

4-0  11 
+0  12 
+0  12 
+0  08 


+ 

+ 

'  + 

+ 
1  + 


6.8 
5.8 
7.1 
7.3 
5.7 


+10.0 


+  6.7 
+  7.6 
+10.0 
+  5.2 
+  7.8 


+ 

+ 
+ 
+ 
+ 


5.2 
7.1 
7.5 
7.3 
7.6 


+  8.5  ! 
+  6.8  • 
+  6.1 
+  7.2 


6.6  . 
7.7 


+ 
+ 
-}    7.1 
+  6.8 


— 0  03   +  1.0 
0  00  :+  2.3 


—0  01 

— 0  02 

0  00 

+0  05 
+0  04 
+0  09 
+0  11 
+0  30 


+0  08 
+0  85 
+0  13 


—0  06 
— 0  20 
—0  22 


+  4.3 
+  8.5 
+  5.8 


+ 
+ 


6.2 
6.7 

7.8 
+  7.5 
-r  4.8 


Ratio 

of 
ranges. 


+1.5 

+1.6 
+  L5 
+L5 
+L0 

+  1.3 
+1.0 


+L5 
+1.3 
^1.6 
+  1.6 

+  1.3 

+2.1 


+  1.3 
+  1.7 
+2.1 
+L2 
+L7 


+  1.2 
+1.6 
+1.7 
+L6 
+  1.7 

+L8 
+  1.5 

+1.4 
-rL6 

+L5 
+1.7 
+  1.6 
+1.5 


+0.3 
4-0.6 
4-1.1 

+0.8 
+  1.3 

+  1.4 
+  1.5 
+  1.7 
+  1.7 
-rLl 


{ 


+  7.1  +1.6 
+  8.7  4-1.9 
+  7.7     +-1.7 


+  2.8  ;  +0,7 
+  4.3  '  1-1.0 
-r  4.0     +1.0 


L68 
1.68 
L71 
2.3-2 
2.32 
l.n 
1.81 


1.67 
1.7U 
l.&« 
L67 
1.44 
L55 
1.40 


1.68 
l.SS 
1.71 
LT4 
1.57 
2.02 


1.57 
1.76 
2-  U2 
1..^2 
1.79 


1-52 
L71 
1.75 
1.7* 
1.79 

1.87 
1.6e 
1.61 
1.7- 

l.ft* 
1.77 
LTl 
1.68 


1.C9 
1.22 
1.41 

l-:3 
1.5«« 

1.C2 
1,67 
1.79 

1.75 

1,4J! 


L71 
1.77 


1.27 
L42 
1.39 


AND  TIDAL  CONSTANTS. 
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a 


26 

27 
28 
29 
30 

31 
32 
33 
34 

35 

3ti 
37 
'68 


39 
40 
41 
42 
43 

44 

45 
46 
47 

48 


Interval. 


1 
2 
3 
4 
5 
6 


8 
9 
10 
11 
12 
13 
14 


15 
16 
17 
18 
19 
20 


21 
22 
23 
24 
25 


I 


MeftQ. 


HWI. 


7i.  m. 
0  11 


0  17 
0  16 
0  40 
0  43 
0  45 
0  48 


0 
0 
0 


10 
08 
12 


0  07 
0  04 
0  25 
0  02 


0  27 
0  35 
0  22 
0  25 
0  35 
0  28 


0  25 
0  28 
0  35 
0  32 
0  30 


0  06 
0  08 
0  09 
0  13 
0  17 


0 
0 
0 
0 

0 
0 
0 


25 
30 

58 
28 

30 
31 
30 


0  25 


23 
22 
30 
0  32 
0  45 


LWI. 


I 


0  07 

0  12 

,       0  11 

0  13 

0  17 

h.   M. 

6  21 
6  21 
6  26 
6  49 
6  51 
6  53 
6  55 


6  20 
6  15 


6  15 
6  20 
6  19 
6  44 
6  15 


6  36 
6  41 
6  22 
6  27 
6  23 
6  37 


6  27 
6  33 
6  39 
6  38 
6  36 


6  19 
6  17 
6  18 
6  22 
6  26 

6  35 

6  41 

7  05 
6  38 

6  41 
6  42 
6  41 
6  36 


6  20 
6  23 
6  22 
6  23 
6  26 

6  32 

6  31 
0  39 
0  41 

7  00 


49 

0  25 

6  35 

—0  026 

6  466 

50 

0  50 

7  02 

0  246 

7  126 

51 

0  30 

6  40 

0  046 

6  516 

52 

0  17 

6  18 

—0  146 

6  316 

53 

0  16 

6  03 

—0  146 

6  156 

54 

1 
■ 

0  15 

6  02 

—0  156 

6  146 

Tropio. 


HHWI. 


h.  m. 

—0  176 

—0  106 

-0  116 

0  166 

0  196 

0  196 

0  216 


— 0 
— 0 
— 0 


186 
196 
156 


—0  216 
—0  266 
—0  046 
—0  296 


0 
0 
— 0 
— 0 
0 
0 


006 
066 
056 
026 
066 
086 


— 0 
0 
0 
0 


046 
016 
106 
036 
0  0:^6 


—0  236 
—0  196 
—0  166 
—0  146 
—0  106 

—0  016 
0  036 


296 
016 


0  026 

0  046 

0  026 

—0  026 


—0  286 
—0  216 
—0  196 
—0  186 
—0  126 

—0  056 

—0  046 

0  036 

0  056 

0  156 


LLWL 


6 


m. 
326 
6  326 
6  376 
6  586 
006 
036 
066 


7 

7 
7 


Bange  of  tide. 


6  816 
6  266 
6  266 
6  316 
6  316 
6  556 
6  276 


6  476 
6  526 
6  336 
6  386 
6  346 
6  476 


6  386 
6  446 
6  496 
6  496 
6  476 


6  306 
6  286 
6  296 
6  336 
6  376 

6  456 

6  526 

7  166 
6  496 

6  526 
6  536 
6  526 
6  476 


6  346 
6  366 
6  346 
6  356 
6  376 

6  436 
6  426 
6  506 

6  526 

7  126 


Mean 

(Mn). 


Spring 
(8g). 


12.9 
13.1 
13.0 
12.9 
11. 1 
12.0 
10.8 


13.0 
12.2 
13.2 
13.4 
12.1 
15.6 


12.1 
13.6 
15.6 
11  7 
13.8 


11.7 
13.2 
13.5 
13.4 
13.8 

1^  4 

13.0 

2.4 

13.3 

12.8 
13.7 
18.2 
13.0 


8.4 

9.4 

10.9 

10.4 

12.2 

12.5 
12.9 
13.8 
13.5 
11.4 


13.2 
14.5 
13.7 


9.8 
11.0 
10.7 


16.5 
16.8 
16.6 
16.5 
14.2 
15.4 
13.8 


16.6 
15.6 
16.9 
17.2 
15.5 
20.0 


15.5 
17.4 
20.0 


15.0 
6.9 
.^13 
17.2 
17.7 

18.4 
16.6 
15.9 
17.0 

16.4 
17.5 
16.9 
16.6 


10.8 
12.0 
14.0 
13.3 
15.6 

16.0 
16.5 
17.7 
17.3 
14.6 


16.9 

18.6 
17.5 


12.5 
14.1 
13.7 


Neap 

(Np). 


feet. 

feet. 

12.8 

16.4 

13.0 

16.0 

13.2 

16.9 

17.9 

22.9 

17.9 

22.9 

15.3 

19.6 

14.0 

17.9 

feet. 

8.6 

8.7 

8.8 

12.0 

12.0 

10.3 

9.4 


8.6 
8.8 
8.7 
8.6 
7.4 
8.0 
7.2 


8.7 
8.2 


8.1 

9.1 

10.5 

7.8 

9.2 


7.8 
8.8 
9.0 
9.0 
9.2 

9.6 
8.7 
8.3 
8.9 

8.6 
9.2 

8.8 
8.7 


5.6 
6.3 

7.3 
7.0 
8.2 

8.4 
8.6 
9.2 
9.0 
7.6 


8.8 
9.7 
9.2 


6.6 
7.4 
7.2 


Great 
tropio 

(Gc). 


Tropio  diur- 
nal inequality. 


feet. 
16.3 
16.6 
16.8 
22.1 
22.1 
19.2 
17.7 


16.5 
16.7 
16.6 
16.5 
14.4 
15.4 
14.1 


16.6 
15."' 
16  8 

..r.o 

\  3.6 
>19.5 


15.6 
17.2 
19.5 
16.1 
17.4 


15.1 
16.8 
17.1 
17.0 
17.4 

18.2 
16.6 
15.9 
16.9 

16.3 
17.3 
16.8 
16.6 


11.3 
12.4 
14.2 
13.6 
15.7 

16.0 
16.5 
17.4 
17.1 
14.7 


16.8 
18.3 
17.3 


12.9 
14.3 
13.9 


HWQ.  LTVQ 


Diurnal  wave. 


Mean  sea  level 
above  plane  of — 


feet. 
2.0 
2.1 
2.1 
2.4 
2.4 
2.2 
2.1 


2.0 
2.1 

2.1 
*»  0 

J 
.9 


2.1 
2.0 
2.1 
2.1 
2.0 
2.3 


2.0 
2.1 
2.3 
1.9 
2.1 


1.9 
2.1 
2.1 
2.1 
2.1 

2.2 
2.1 
2.0 
2.1 

2.0 
2.1 
2.1 
2.1 


1.7 
1.7 
1.9 
1.8 
2.0 

2.0 
2.0 
2.1 
2.1 
1.9 


2.1 
2.2 
2.1 


1.8 
1.9 
1.9 


5.9 
5.9 
5.9 
5.9 
5.4 
5.6 
5.4 


5.9 
5.7 
5.9 
6.0 
5.7 
6.4 


5.7 
6.0 
6.4 
5.6 
6.0 


6.6 
5.9 
6.0 
6.0 
6.0 

6.2 
5.0 
5.7 
5.9 

5.8 
6.0 
5.0 
5.0 


4.7 
5.0 
5.4 
5.2 
5.7 

5.8 
6.0 
6.0 
6.0 
5.5 


5.9 
6.2 
6.0 


5.1 
5.4 
5.3 


Tropic  I  I 

HW    'Tropic  Predic 
inter-     range. ,  lions. 

val.  I 


feet. 

h.  m. 

5.8 

•«■■■•■• 

5.9 

•   *  •   «        ■   a   • 

5.9 

•  ••••••• 

6.9 

•    •*•••■• 

6.9 

6.4 

•    •■••«•• 

6.1 

1 

I 


I 


feet. 
6.4 
6 
6 


6.4 
6.2 
6.5 
6.5 
6.2 
7.0 


6.2 
6.6 
7.0 
6.1 
6.6 


6.1 
6.5 
6.5 
6.5 
6.6 

6.7 
6.4 
6.3 
6.5 

6.4 
6.6 
6.5 
6.4 


5.2 
5.5 
5.9  I 
5.7 
6.2 

6.3 
6.4 
6.6 
6.5 
CO 


6.5 
0.8 
6.6 


5.6 
5.9 
5.8 


Tropic 
LLW. 


feet. 
11.2 
11.3 
11.5 
14.9 
14.9 
13.0 
12.1 


6.4 

11.2 

8.9 

6.4 

11.4 

9.1 

6.4 

11.3 

9.0 

6.4 

11.2 

8.9 

5.9 

9.8 

7.9 

6.2 

10.6 

8.4 

5.9 

9.7 

7.7 

11.3 
10.7 
11.5 
11.6 
10.6 
13.2 


10.6 
11.8 
13.2 
10.8 
11.9 


10.3 
11.5 
11.7 
11.6 
11.9 

12.3 
11.3 
10.9 
11.5 

11.2 
11.8 
11.5 
11.8 


7.8 
8.6 
9.8 
9.3 
10.7 

10.9 
11.2 
11.9 
11.7 
10.1 


11.5 
12.4 
11.8 


8.9 
9.8 
9.6 


feet. 

8.0 

0.0 

9.1 

12.0 

12.0 

10.4 

9.6 


Varia- 
tion of 
the  com' 
paas. 


9.0 
8.6 
9.1 
9.3 
8.5 
10.6 


8.5 
9.4 
10. 6 
8.2 
9.5 


8.2 
9.1 
9.4 
9.3 
9.5 

9.9 
9.0 
8.7 
9.1 

8.9 
9.4 
9.1 
9.0 


6.2 
6.9 
7.7 
7.2 
8.6 

8.7 
8.9 
9.5 
9.4 
8.1 


9.1 
9.9 
9.4 


7.1 
7.8 

7.7 


I 


Ecut. 
o 
28.0 
28.0 
28.5 
28.5 
28.5 
28.5 
28.5 


28.5 
28.0 
28.0 
28.0 
28.0 
28.0 
28.0 


28.5 
28.5 
28.5 
28.5 
28.5 
29.0 


29.0 
29.0 
29.0 
29.0 
29.0 


28.0 
28.5 
28.5 
28.5 
28.5 

28.5 
28.5 
28.6 
29.0 

29.0 
29.0 
29  0 
29.0 


28.0 
28.0 
28.0 
28.5 
28.5 

29.5 
29.5 
29.5 
29.5 
29.5 


29.5 
29.5 
29.5 


29.5 
29.5 
29.5 


I 
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TABLK  3.— TIDAL  DIFFERENCES 


Station. 

Geogr 

B 

3 
}Z5 

Lati. 
tude. 

Standard  port  for 
reference. 


1 
2 
3 
4 

5 
6 

I  7 
8 

I  10 

,  11 

13 
I  14 
i  15 
I  16 

17 

18 

<  19 

I  20 

I 

121 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 
82 

83 
34 
35 

36 

37 
38 
39 
40 
41 
42 

43 
44 
45 
46 

47 

48 
49 
50 


51 
52 
53 

54 
55 
56 
57 
58 
59 
60 

61 
62 
6:j 
64 
65 
06 

I 


NORTH  AMERICA  (West 
Coast)— Continaed. 

ALASKA— continued. 
Frederick  Sound. 


Ideal  Cove,  Mitkof  Island 

Brown  Cove 

Thomas  Bay 

Portage  Bay,  Kupreanof  Island. . . 

Cleveland  Paseaee,  Whitney  I 

Pvbus  Bay,  Aduiiralty  Island  — 

EIIea  Harbor,  Liesnoi  Island 

Saginaw  Bay,  Euiu  Island 

StephetiM  Ptutiage. 

Port  Houghton,  Robert  Islands. . . 

Hobart  Bay.  Entrance  Island 

Snug  Cove,  Gambler  Bay 

TVindham  Bay 

Mole  Harbor,  Seymour  Canal 

Windfall  Harbor.  Seymour  Canal. . 
Holkham  Bay,  Harbor  Island ..... 
Port  Snettisnam,  Point  Styleman . 

Taku  Harbor 

Takn  Inlet,  Greeley  Point ... 

Juneau,  Gastinean  Channel 

Fritz  Cove,  Douglas  Island 

Lynn  Canal. 
Foster  Bay.  Mansfield  Peninsula. 
Barlow  Cove.  Mansfield  Peninsula 

William  Henry  Bay 

Pj'ramid  Harbor,  Cbilkat  Inlet. .. 
Portage  Bay,  Chilkoot  Inlet 

Chatham  Strait. 

Port  Conclusion,  Baranof  Island. . 

Security  Bay,  Euiu  Island 

Whitewater  Bay,  Admiralty  Island 

Killisnoo,  Eootznahoo  Roads 

Favorite  Bay.  Kootznahoo  Inlet . . 

Mitchell  Bay,  Kootznahoo  Inlet. . . 

Freshwater  Bay,  Chichagof  Island 

Outer  cooit. 

Bucareli  Bay,  Suemez  Island 

Cape  Ommaney,  Baranof  Island  . . 
Sitka,  Baranor  Island 


North. 

I    o     » 

56  40 
56  5» 


57 
57 


00 
00 


Peril  Strait. 

Point  Thatcher 

Nismeni  Cove 

Pogibshi  Anchorage 

Bear  Bay 

Serqius  Narrows  * 

Haley  Anchorace,  Fish  Bay 

Whitestone  Narrows,  Neva  Strait. 
ley  Strait  and  Cron  Sound. 

Swansou  Harbor 

Hooniah,  Port  Frederick 

I  nian  Cove 

Port  Althorp 

Granite  Cove 


Outer  coaH. 
Port  Mnlgrave,  Yakutat  Bay. 

Icy  Bay 

Cape  St.  Ellas 


Copper  R.  Delta,  Eokinhenic  I. . . 
Copper  R.  Delta,  Pete  Dahl  Slough 
Eyalc  River  Entrance 

Prince  WiUiam  Sound. 

Port  Etches  or  Nuchek 

Orca  Inlet  (Cape  Whitshed) 

Point  Johnstone,  Hinchinbrook  I . 

Cordova  Bay,  Hawkins  I 

Orca 

Valdez  Arm 

Chalmers  Harbor,  Montague  I. . . . 

Cook  Inlet. 

Port  Chatham 

Seward,  Eacbemak  Bay 

Fort  Eenai,  Eaknu  River 

Point  Possession 

Turnagain  Bay 

Knlk  River 


57  13 
57  19 
57  10 

56  55 

57  18 

67  25 
57  26 
57  33 

57  40 
57  62 
57  46 

57  68 

58  04 
58  13 
58  18 
58  19 

58  15 

68  20 

58  43 

59  11 
59  14 

56  16 

56  51 
67  11 

57  28 
57  29 
67  31 
67  61 

66  19 

56  10 

67  03 

57  23 
67  83 
57  30 
67  25 
57  24 

67  22 

57  15 

58  13 
58  07 

68  16 

68  07 

58  12 

59  34 
59  55 
59  45 


60  18 
60  29 
60  28 


60  21  ' 

60  28 

60  29 

60  32 

60  35 

61  07 

60  15 

59  12 

59  43 

60  32 

61  04 

60  56 

61  17 

Longitude. 


Arc.  Time. 


West. 


132  38 

132  48 
i:J2  52 

133  lU 

133  30 
lU  00 

134  17 
134  13 

133  28 
133  26 
133  57 

133  30 

134  08 
134  16 
133  87 

133  53 

134  00 
134  05 
134  24 
134  36 

134  53 

134  53 
136  14 
136  28 

135  26 

134  31 
134  21 
134  31 
134  34 
184  37 

134  29 

135  01 

133  26 

134  32 

135  20 

184  51 

136  19 
135  32 
135  29 

135  31 

136  30 
186  30 

136  07 

135  28 

136  19 
136  17 
136  24 

139  46 
141  18 
144  52 


145  03 
145  24 

145  40 

146  38 

145  55 

146  82 
146  00 

145  41 

146  27 

147  22 

161  44 
151  14 
151  19 
150  26 
149  30 
149  58 


h.  m. 

8  51 

51 

8  51 

H  53 

8  54 
8  57 
8  58 
8  58 

8  54 
8  54 

8  66 
8  54 

8  67 
8  67 
8  64 
8  66 
8  66 
8  66 
8  58 

8  58 

9  00 
9  00 
9  01 
9  02 
9  02 

8  58 
8  57 
8  58 
8  58 
8  58 

8  58 

9  00 


Name. 


Sitka 
.Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
9itka 


9  02  Sitka 
9  02  Sitka 
9  01     Sitka 


8  59 

9  01 
9  02 
9  02 
9  02 
9  02 
9  02 


900 
9  02 
9  05 
9  05 
9  06 


Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 

Sicka 
Sitka 
Sitka 
Sitka 
Sitka 


9  19  Sitka 
9  25  Sitka 
9  39     Sitka 


9  40 
9  42 
9  43 

9  47 
9  44 
9  46 
9  44 
9  43 
9  46 
9  49 

10  07 
10  05 
10  05 
10  02 
9  58 
10  00 


Eodiak 
Eodiak 
Eodiak 

Eodiak 
Eodiak 
KfMliak 
Eodiak 
Eodiak 
Eodiak 
Eodiak 

Eodiak 
Eodiak 
Eodiak 
EodUk 
Eodiak 
Eodiak 


Page. 


15 
15 
15 
15 

15 
15 
15 
15 

15 
15 
15 
15 

15 
15 
15 
15 

15 
15 
15 
15 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 
15 
15 

15 
15 
15 

15 
15 
15 
15 
15 
15 
15 

15 
16 
15' 
15 
15 

15 
15 
15 


16 
16 
16 

16 
16 
16 
16 
16 
16 
16 

16 
16 
16 
16 
16 
16 


Tidal  differences. 


Time. 


HW.        LW. 


Ratio 
Height.  of 
ranges 


HW. 


LW. 


Time  meridian, 


h.  m. 

A.  m. 

+0  27 

+0  03 

+0  12 

+0  10 

+  0  10 

+0  07 

+0  07 

-H004 

+0  05 

+0  03 

+0  07 

+0  05 

+0  05 

+0  03 

+0  04 

+0  02 

+0  06 

+0  03 

+0  07 

+0  04 

+0  10 

+0  07 

+0  09 

-iO  06 

+  0  15 

+0  11 

+0  40 

+0  35 

+0  11 

+0  07 

+0  15 

-fO  11 

+  0  16 

+0  12 

+0  19 

-1-0  15 

+0  36 

+0  36 

+  0  16 

+  0  17 

Harmonic 
Tide  Plane, 


feet. 

+  6.1 
7.8 
6.3 
6.5 
6.6 
5.8 
5.3 
4.7 


+ 
+ 
+ 

+ 
+ 

+ 
+ 


feet. 
+  1.4 
+  1.7 
+  L4 
-1-1.5 

+  L5 
+1.3 
+1.2 
+  1.1 


+0  10 
+0  13 
+  0  18 
+0  23 
+0  25 


—0  03 
+0  02 
+0  07 
+0  10 
-1-0  37 
+1  49 
+0  18 

—0  01 
0  00 
0  00 

+0  11 
+0  24 
+0  26 
+0  17 
+  0  15 
+0  12 
+0  06 

+0  29 
+0  80 
—0  22 
—0  07 
+0  05 

1     +0  47 
+0  49 

+  1  13 


1 

:+ 

6.8 

+ 

7.2 

+ 

6.8 

+ 

6.7 

+ 

8.8 

+0  13 
+0  15 
+0  12 
+0  14 
+0  15 


—0  02   +  1. 2 
0  00   +  4.4 

+0  04  •+  4.8 
+0  06  1+  5.0 
+0  33  i+  3.8 


+  1  64 
+0  18 


It 


1.7 
5.4 


— 0  01 

+  6.2 

0  00 

0.0 

000 

0.0 

+0  07 

+  6.0 

•fO  22 

+  5.6 

+0  26 

+  6.1 

+0  17  i+  3.0 

+0  08   +  1. 7 

+0  04    +  0.  4 

0  00 

+  0.3  ' 

-1-0  28 
+0  29 
+0  84 
+0  04 
+0  01 

+0  43 
+0  60 
+  1  14 
Time  meridian, 
1500  W. 


—0  82 
—0  83 
—0  25 


+0 
— 0 
— 0 
— 0 
— 0 
— 0 


11 
38 
41 
47 
38 
62 


+0  23 


+0  57 
+0  30 

+2 

+4 

+  5  03 

f4  40 


30 
07 


+  0  12 
—0  07 
+0  13 

+0  18 


— 0 
— 0 
— 0 
— 0 
— 0 


14 
59 
46 
44 
52 


+0  35 

+1  02 
+0  82 
+2  42 
+4  24 
+5  25 
+4  57 


+ 
+ 
+ 


6.6 
6.6 
2.8 
0.4 
0.8 


—  0.2 

—  0.4 

—  06 


—  6.8 
+  0.8 
+  L8 

+  1.1 

+  3.4 

+  2.8 

+  3.2 

+  3.4 

+  3.4 

+  4.2 

+  2.8 
+110 
+10.8 
+  16.6 
+19.0 
+17.7 


+  6.2 
+  6.3 
+  6.6 
+  6.3 

+  1.4 
+  1.4 
+  1.5 
+  1.4 

+  6.5 
+  8.3 
+  6.2 
+  7.0 

+  1.5 
+  1-8 
+1.4 
+  L6 

-,-7.8 
+  8.1 

+  a7 

+  6.3 

+  1.7 
+  1.8 
+1.9 

+  1.4 

+  1.6 
+  L6 

-4-1.4 

+1.5 
+1.9 

+-0.4 
+  1.0 
+1.1 
+  1.1 
+0.9 
+0.5 
+1.2 

+  L4 

+0.1 

0.0 

+  1.1 
+1.3 
-fl.4 
+0.7 
+  0.4 
-J-0.1 
+0.2 

+1.6 
+  1.2 
+1.0 
+0.2 
0.0 

0.0 
0.0 
0.0 


—2.2 

0.0 

-r2.0 

+0.3 
+0.6 
-rl.O 
+0.6 
+0.6 
+0.8 
+L0 

+0.7 
+2.5 
+2.2 
+3.5 
+3.9 
+3.6 


1.61 
l.T» 
1.63 
L65 

1.66 
\.hi 
1.53 
1.46 

l.«2 
1.63 
1.6fi 
1.63 
1.65 
1.S4 
1.62 
l.Tl' 

1.79 
LSI 

i.e^ 

1.63 

Lfc 
1.72 
L(B 
1.67 
1.88 

1.10 
1.44 
L4S 

1.50 
1.37 
1.15 
1.54 

1.62 
0.98 
l.fe 

1,3*- 
1.55 
1.61 
1.9U 
1.17 
l.M 
1.01 

1.64 
1.6» 
1.25 
l.Oi 
l.« 

o.» 

0.94 
0.91 


a3( 

1.10 
0.99 

1.11 
1.40 
1.26 
1.39 
1.42 
1.39 
L46 

1.28 
2.34 
2.16 
2.« 

a.  17 


*  The  time  of  slack  water  at  Sergius  Narrows  is  given  in  Tahle  10  of  this  volume. 
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Interral. 


u  Mean. 

a 

j|     HWI.  !  LWI. 


'     1 

'  I 

.  4 
5 
6 
7 

-     8 

t     » 

I   11 
•  12 

13 
14 
15 

lis 

17 
18 
19 

20 

I 

21 
22 
23 
24 
25 

I 

26 
27 
28 
29 
30 
•6l 
32 

33 
34 
35 


A.  911. 

0  43 
0  28 
0  26 


43 
44 

45 
46 
47 

48 
49 
50 


51 
52 
53 

54 
55 
56 
57 

58 
59 

til) 

61 
62 
63 
64 
65 
66 


0 
0 
0 
0 
0 


21 

18 
17 
14 

13 


0 
0 


19 
20 
0  21 
0  22 
25 
50 
24 
26 

27 
30 
45 
25 


0  17 
0  20 
0  24 
0  28 
0  30 


06 
12 
16 
19 
46 
58 
25 


0  04 
0  05 
0  06 


0  36 

0  35 

12  05 

12  20 

0  06 

0  34 
0  30 
0  40 


0  14 
0  11 
0  18 


0 
0 


36 

0  19 

37 

0  30 

38 

0  31 

39 

0  22 

40 

0  20 

41 

0  17 

42 

0  11 

50 
04 


12  24 
12  20 

0  05 
12  13 

1 

1 
0 
2 

4 
6 
6 


6 
6 
6 
6 
6 


32 
34 
30 
31 
32 


6  19 
6  22 
25 
27 
a  54 
6  15 
6  37 


6 
6 


6  16 
6  17 
6  17 

6  27 
6  40 
6  43 
6  34 
6  25 
6  21 
6  17 

6  46 
6  45 
6  47 
6  17 
6  13 

6  41 
6  42 
6  52 


6  42 

6  45 

7  04 

7  05 
6  36 

5  49 

6  04 
6  07 
5  56 


Tropic. 


A.  m. 
6  31 
6  38 
6  35 
6  30 

6  28 
6  27 
6  24 
6  23 

6  28 
6  29 
6  30 
6  81 
6  33 
6  57 
6  32 
6  34 

6  35 
6  38 
6  56 
6  38 


15 

/  2U  1 

7  28 

50 

7  00 

50 

9  10 

30 

10  55 

30 

12  00 

06 

11  30 

HHWI.  '  LLWI 

I 


Bange  of  tide. 


Tropic  dinr- 
nfd  inequality. 


Diomal  ware.  ' 


A.  tit. 

0  156 

0  026 

—0  026 

—0  076 

^0  106 
—0  126 
—0  156 
—0  176 

—0  096 
— 0  066 
—0  076 
— 0  066 

—0  036 

0  236 

—0  046 

—0  016 

0  006 

0  036 

0  106 

—0  036 


— 0 

— 0 

— 0 

0 

0 


106 
076 
046 
006 
046 


—0  286 
—0  186 
—0  146 
— 0  116 


0 

1 

— 0 


156 
246 
056 


—0  246 
—0  316 
—0  306 

—0  116 
0  016 
0  026 
—0  096 
—0  136 
—0  186 
—0  256 

0  336 
0  276 

11  56a 

12  08a 
0  026 

—0  026 

—0  066 

0  036 


0046 

12  046 

—0  536 

0  216 
12  00a 
11  54a 

11  52a 

12  Ola 
11  44a 

0  856 

0  486 
0  206 
2  296 

4  186 

5  136 
4  486 


I 


A.  m. 
6  426 
6  496 
6  466 
6  416 

6  396 
6  386 
6  356 
6  356 

6  396 
0  406 
6  416 

6  426 

6446 

7  076 
6  436 
6  456 

6  466 

6  496 

7  066 
6496 

6436 
6456 
6  416 
6426 
6  446 

6  326 
6  346 
6  376 

6  396 

7  066 

8  286 
6  486 

6  276 
6  316 
6  336 

6396 
6  516 
6  546 
6  466 
6  386 
6  356 

6  316 

7  086 
6  556 
6  596 

6  326 

7  006 

6  576 

6  566 

7  076 


7  196 
7  046 
7  176 

7  256 
6  516 
6  056 
6  196 
6  246 

6  136 

7  386 

7  476 
7  156 
9  256 

11  086 

12  126 
11  436 


Mean 

(Mq). 


feet. 
12.4 
13.8 
12.6 
12.7 

12.8 
12.2 
1L8 
11.8 

12.5 
12.6 
12.8 
12.6 

12.7 
14.2 
12.5 
13.1 

13.8 
14.0 
14.5 
12.6 

13.0 
13.3 
12.6 
12.9 
14.6 

8.5 
11.1 
11.4 
11.6 
10.6 

8.9 
11.9  , 

12.5  , 
7.6  ! 
7.7 

11.6 

12.0 

12.4 

10.0 

9.0 

8.0 

7.8 

12.8 

13.0 

9.6 

8.0 

8.4 

7.4 
7.3 
7.1 


2.5 

7.7 
6.9 

7.8 
9.8 
8.8 
9.7 
9.0 
9.7 
10.2 

9.0 
16.4 
15.0 
20.1 
22.0 
21.0 


Spring 
(Sg). 


Neap 
(Np). 


feet. 
15.9 
17.7 
16.1 
16.3 

16.4 
16.6 
15.1 
14.5 

16.0 
16.1 
16.4 
16.1 

16.3 
18.2 
16.0 
16.8 

17.7 
17.9 
18.6 
16.1 

16.6 
17.0 
16.1 
16.5 

18.7 

10.9 
14.2 
14.6 
14.8 
13.6 
11.4 
15.2 

16.0 
9.7 
9.9 

14.8 
15.4 
15.9 
12.8 
11.5 
10.2 
10.0 

16.8 
17.0 
12.6 
10.4 
10.7  ' 

4 

9.5  < 
9.4 
9.1  I 


8.0 
9.7 
9.3 

10.1 
12.8 
11.1 
12.0 
12.9 
12.5 
13.3 


11.7 
21.2 

19.5  , 
26.1  I 

28.6  ! 
27.3  I 


feet. 
8.3 
9.2 
8.4 
8.5 

8.6 
8.2 
7.9 
7.6 

8.4 
8.4 
8.6 
8.4 

8.5 
9.5 
8.4 
8.8 
9.2 
9.4 
9.7 
8.4 


8.V 
8.9 
8.4 
8.6 
9.8 


5.8 
7.5 
7.8 
7.9 
7.2 
6.1 
8.1 

8.5 
5.2 
5.2 

7.9 
8.2 
8.4 
6.7 
6.1 
6.4 
5.3 

7.2 
8.6 
6.3 
5.5 
5.7 

5.0 
4.9 

4.8 


1.8 
5.4 

4.1 

5.1 
6.3 
5.7 
6.3 
6.3 
6.2 
6.6 


Great  j  i 

tropic  IHWQ.'LWQ. 
(GO. 


7  I 


T     ' 


feet. 
15.9 
17.4 
16.1 
16.2 

16.8 
15.7 
15.2 
14.6 

16.0 
16.1 
16.3 
16.1 

16.2 
17.9 
16.0 
16.7 

17.4 
17.7 
18.3 
16.1 

16.6 
16.9 
16.1 
16.5 
18.4 

11.4 
14.4 
14.7 
15.0 
13.8 
11.9 
15.3 

16.0 
10.3 
10.2 


feet. 
2.0 
2.1 
2.0 
2.0 

2.0 
2.0 
2.0 
1.9 

2.0 
2.0 
2.0 
2.0 

2.0 
2.1 
2.0 
2.1 

2.1 
2.1 
2.2 
2.0 

2.1 
2.1 
2.0 
2.0 
2.2 

1.7 
1.9 
1.9 
1.9 
1.9 
1.7 
2.0 

2.0 
1.6 
2.1 


10.6 


10.6 
12.6 
11.5 
12.4 
12.7 
12.6 
13.5 


fett. 
5.7 
6.0 
5.8 
6.8 

6.8 
6.7 
5.6 
6.6 

5.8 
5.8 
5.8 
5.8 

5.8 
6.1 
5.8 
5.9 

6.0 
6  1 
6.2 
5.8 

5.9 
5.9 
5.8 
5.9 
6.2 

4.8 
6.4 
6.5 
5.6 
5.3 
4.9 
5.6 

5.8 
4.6 
4.4 


2.6 


10.1 

10.0 

9.7 

1.6 
1.6 
1.5 

3.3 

10.7 

9.7 

1.5 
2.9 
2.5  : 

2.8 
2.9 
2.3 
2.4 
2.7 
2.6 
3.2  , 


5.8 

12.1 

3.0 

10.7 

20.5 

4.1 

9.7 

19.1 

3.9 

13.1 

24.7 

4.6 

14.3 

26.8 

4.7 

13.7 

25.7 

4.6 

15.0 

1.9 

5.6 

16.4 

2.0 

5.6 

16.0 

2.0 

6.7 

18.2 

1.8 

5.2 

12.0 

1.7 

4.9 

10.8 

1.6 

4.6 

10.5 

1.6 

4.5 

18.0 

8.2 

5.2 

15.0 

2.8 

4.6 

11.3 

2.4 

4.0 

10.9 

3.0 

3.9 

3.8 

4.4 
4.4 
4.3 


0.5 

4.3 
3.0 

3.8 
4.7 
4.3 
4.5 
4.4 
4.7 
4.4 

4.1 
5.5 
5.3 
6.1 
6.4 
6.3 


Tropic 
HW      Tropic 
inter-  '  range. 
vaU.   I 


A.  M. 


8  02 


11  29 
8  49 


8  28 


8  00 
8  22 
7  50 


feet. 
6.3 
6.6 
6.3 
6.3 

6.4 
6.2 
6.1 
6.0 

6.3 
6.8 
6.4 
6.3 

6.3 
6.7 
6.3 
6.4 
6.6 
6.7 
6.8 
6.3 

6.4 
6.6 
6.3 
6.4 
6.8 

5.2 
6.9 
6.0 
6.1 
6.8 
5.3 
6.1 

6.3 
4.9 
4.9 

6.1 
6.2 
6.3 
5.6 
5.3 
5.0 
5.0 

6.1 
6.4 
4.7 
6.1 
4.6 

4.8 
4.8 
4.7 


1.5 
4.9 
3.9 

4.8 
6.2 
4.8 
6.0 
5.1 
5.4 
5.6 

5.2 
7.0 
6.7 
7.7 
8.1 
7.9 


Mean  sea  level 
above  plane  of— 


Predic- 
tions. 


fett. 
10.9 
11.9 
11.0 
11.1 
11.2 
10.7 
10.4 
10.0 

10.0 
11.0 
11.2 
11.0 

11.1 
12.2 
10.9 
11.4 

11.9 
12.1 
12.4 
11.0 

11.8 
11.5 
11.0 
11.2 
12.5 

7.9 

9.8 

10.1 

10.2 

0.5 

8.2 

10.4 

10.9 
7.2 
7.1 

10.2 
10.6 
10.9 
9.0 
8.2 
7.4 
7.4 

11.2 

11.0 

9.0 

7.4 

7.5 

7.0 
6.9 
6.8 


2.1 
7.0 
8.5 

7.3 
8.6 
8.5 
8.5 
8.6 
8.7 

8.3 
13.8 
12.8 
16.6 
18.0 
17.2 


Tropic 
LLW. 


I 


Varia- 
tion of 
the  com- 
pasa. 


I 


feet. 
8.7 
9.5 
8.8 
8.9 

8.9 
8.6 
8.3 
8.0 

8.7 
8.8 
8.9 

8.8 

8.9 
9.7 
8.7 
9.1 

9.5 
9.6 
9.9 
8.8 

9.0 
9.1 
8.8 
8.9 
10.0 

6.3 
7.9 
8.1 
8.2 
7.6 
6.5 
8.4 

8.7 
5.7 
5.6 


5.6 
5.5 
5.4 


1.4 
5.6 
5.7 

5.5 
6.7 
6.2 
6.7 
6.7 
6.8 
6.9 

6.3 
10.6 

9.7 
12.6 
13.6 
13.1 


Eatt. 

o 

29.5 
29.5 
29.6 
29.5 

30.0 
30.0 
29.5 
29.5 

30.0 
30.0 
30.0 
80.0 

80.6 
30.6 
30.6 
30.5 

30.5 
30.5 
30.5 
30.5 

30.5 
30.5 
31.0 
31.0 
31.0 

:i0.0 
29.5 
20.5 
30.0 
30.0 
30.0 
30.0 

28.5 
29.6 
29.6 


8.2 

30.0 

8.4 
8.7 

30.0 
29.5 

7.2 

29.5 

6.6 

29.5 

6.0 

29.6 

5.8 

29.5 

10.2 

30.5 

9.9 

30.0 

7.8 

30.0 

6.9 

30.0 

7.0 

30.0 

30.5 
80.0 
28.5 


28.5 
28.5 
28.5 

28.5 
28.5 
28.5 
28.5 
28.5 
28.0 
27.5 

25.0 
26.6 
26.0 
27.0 
27.0 
27.0 
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TABLE  3.— TIDAL  DIFFERENCES 


J 


1 
2 

3 
4 

6 
6 


7 

8 

9 

10 
II 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 


25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 

36 
37 


38 
39 
40 
41 
42 

43 
44 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 
55 


I 


56 
57 
58 


Geogrftphio  position. 


SUtion 


5ej   ' 


Lati- 
tude. 


LoujEitnde. 


Arc.     Time. 

I 


NORTH  AMERICA  (WB8T 

CoAOT)— Continned. 

^LAawA. — continned. 

Kodiak  liland. 

KoDlAK  (St  Paul) 

Karluk  River,  Shelikof  Strait. . 

Alaska  Peninmla. 

Katmai  Bay,  Shelikof  Strait '  56  05 

Semldl  Ifllanda,  Chowlet  Island ...   56  01 


North. 

57  48 
57  38 


Wat. 


Standard  port  for 
refereoco* 


Name. 


Page. 


Shmaagin  Islands,  Simeonof  I 
Zach(ure£skala  Bay,  Unga  Strait . . 

Sannak  ItiUindt. 

Peterson  Bay 

Acherk  Harbor 

Aleutian  J^nds. 

Ikatan  Bay,  Unimak  Island 

Tigalda  Bay,  Tigalda  Island 

Vnalga  Bay,  Unalga  Island 

Dntch  Har.,  Unalaska  Inland 

Iliuliuk,  Unalaska  Island 

Kasbega  Bay,  Unalaska  Island. . . 

Eagle  Bay,  Unalaska  Island 

Idak  Cove,  Unimak  Island 

Adakh  Island 

Kiska  Island 

Attn  Island 


Bering  Sea. 

St.  Paul  Island,  Pribilof  Islands. 

Goodnews  Bav 

Kn  skok  wim  Bay 

St.  Matthew  Island 

St.  Lawrence  Island 


Xorton  Sounds  Bering  Bea.        , 

Cape  Dyer 

Kripniyuk ■ 

Yukon  R.,  Delta,  Kwiklok  Pass. . . 
Yukon  R.,  Delta,  Kwikpak  Pass  . . 
Yukon  R.,  Delta,  Apoon  Pass 

Pitmiktelik ' 

St.  Michael 

North  Bay,  Ktuart  Island 

Golofnin  Bay 

Nome 

Bering  8:a — Continned. 

Port  Clarence 

Arctic  Ocean.  \ 

Chamisso  Island,  Kotzebue  Sound . ; 
PointBarrow 

ASIA  (East  Cuabt). 

8IBBBIA. 

Bering  iSea— Continued. 

St,  Lawrence  Bay 

Plover  Bay 

Anadir  Bay 

Cape  01  iutorsk 

Bering  Island,  Eomandorski  Ids 
Kamchatka. 

Petropavlovsk,  Avatcha  Bay 

Cape  Lopatka,  Kuril  Strait 

Okhotsk  Sea. 

Tigil  River  Entr.,  Kamchatka... 

Gighiga  River  Entrance 

Port  Aian 

Amur  River  Entrance 

North  Bay,  Sakhalin  Island 

Eusxian  Tariary. 

Castries  Bav 

Dui  Road,  Sakhalin  Island 

Barracouta  Harbor 

Ani wa  Bay,  Sakhalin  Island 

Olga  Bay  .\ 

Vladivostok 


54  55 

55  21 


54  23  i 
54  29 

I 

54  46 
54  05 
54  00 
53  54 
53  53 
5.i  28 
53  2% 
53  27 
51  49 

51  49 

52  56 


57  08 
59  02 

59  40 

60  20 
63  20 


61  49 

62  20 

62  37 

63  00 
63  05 

63  16 

63  29 
«3  87 

64  22 
64  30 


152  21 

154  11 

154  49 
156  43 

159  16 

160  39 


162  38 

162  48 

163  20 

165  10 

166  10 
16<5  32 

166  32 

167  05 

166  54 

167  42 
176  52 
182  80 
186  48 


h.  m. 

10  09 
10  17 


I 


Kodiak 
Kodiak 


I 


10  19  Kodiak 

10  27  Kodiak 

10  87  Kodiak 

10  43  Kodiak 


170  18 
161  45 
161  60 
172  25 
170  00 


166  05 
166  19 
164  51 

164  45 
163  32 

162  84 
162  02 

162  30 

163  00 

165  26 


10  51 
10  51 

10  53 

11  01 
11  05 
11  06 
11  06 
U  08 
11  08 
11  11 

11  47 

12  10 
12  27 


11  21 


Kodiak 
Kodiak 


Kodiak 

St.  Michael.... 
Port  Townsend 
Port  Townsend 
Port  Townsend 
Port  Townsend 
Port  Townsend 
St.  Michael.... 
Port  Townsend 
Port  Townsend 
Port  Townsend 


Port  Townsend 
10  47  i  Port  Townsend 
10  47  I  Port  Townsend 
Port  Townsend 
Port  Townsend 


11  30 
11  20 


11  04 
11  01 
10  69 
10  59 
10  54 

10  50 
10  48 
10  50 

10  52 

11  02 


65  13  166  24  11  06 


66  15 
71  18 


161  45  '  10  47 
156  40  I  10  27 


East. 


JAPAN. 

Northeast  Islands. 


Shakotan 

TarakuSima.. 
Sbuisho  Sima. 


65  38 
64  22 
64  43 
59  55 
55  14 


53  00 

50  4.*) 

58  01 
62  00 
56  25 
52  56 

54  20 

51  26 
50  50 
49  02 
46  29 
43  42 
43  07 


43  5^ 
43  38 
43  27 


I 


189  00 
186  :{8 
178  20 
170  21 
165  52 


12  36 
12  27 
11  53 
11  21 
11  03 


Kodiak.... 
Kodiak.... 
Kodiak.... 
Kodiak.... 
St.  Michael 
St  Michael 
St.  Michael 
St.  Michael 
St.  Michael 
St.  Michael 


61 
61 

61 
61 
61 
61 


61 
61 

61 
65 
53 
53 
53 
53 
53 
66 
53 
53 
63 

53 

53 
53 
53 
53 


61 
61 
6] 
61 
65 

66 
65 
65 
65 
65 


Kodiak 161 


Honolulu , 
Honolulu 


203 
208 


Batavia 
Batavia 
Batavia 
Aden . . . 
Aden... 


158  43     10  35     Aden 
156  50     10  27     Aden 


196 
195 
195 
255 
255 


Tidal  dliTerenoea. 


UW.        LW. 


Time  meridian^ 

i6a>  w. 


Ratio 
Height.  of 
ranges. 

HW.  ,  LW.   I 


158  10 
160  40 
138  30 

141  15 

142  86 

140  62 

142  06 
140  19 

143  18 
135  12 
131  54 


146  49 
146  20 
145  52 


10  33 

10  40 

9  14 

9  25 

9  30 

9  23 

9  28 
9  21 
9  33 
9  01 

8  48 


9  47 
9  45 
9  43 


Aden 
Aden 
Aden 
Aden 
Aden 


Port  Townsend . . . 
Port  Townsend. . . 
Port  Townsend . . . 

Aden 

Port  Townsend . . . 
Port  Townsend. . . 


Aden 

Yokohama 
Aden 


255 

255 
255 
255 
255 

153 
153 
163 
255 
153 
153 


255 
167 
265 


h.  m. 

0  00 
+  0  29 


h.  m, 

0  00 


Harmonic 
Tide  Plane, 


feeL 
0.0 


/est 
U.O 


-1-  0  84    +  0.5    +  0.2 


+  0  34  I  +  0  39 
-f  1  48  4-  1  53 
+  2  33  +  2  38 
+  2  69  +  3  06 
Time  meridian, 
1650  W. 

—  0  46  '  —  0  31 

—  0  47     —  0  25 


4-  0.7 

—  0.8 

—  1.4 

—  0.8 


-8.1 
—  2.2 


+  0.2 

—  0.1 

—  0.3 

—  0.1 


0.5 
0.2 


—  0 

—  6 

—  0 
-h  0 
-I-  0 

—  0 
o 

—  7 
-r  0 
+  0 
■H  1 


+ 

4- 


24 
54 
19 
05 
04 
32 
67 
08 
21 
50 
13 

46 
09 
19 
19 
03 


—  0  16  —  3. 0  — 


+ 
+ 


0  44 

0  28 
2  41 
2  18 

1  19 


+ 


03 
00 
23 
19 
49 


+ 

4- 

+ 


82 
36 

29 
27 
02 
47 
6  13 

0  49 

1  18 
1  41 


+  1 


+ 
+ 


13 
2  49 
2  50 

1  54 

2  33 


+ 
+ 


37 
40 
18 


8  23 


+  5  63 


+ 
+ 


3  59 
7  54 


+ 
+ 


1 

0 
0 
0 
2 
5 


39 

58 
00 
13 
19 
09 


-f  7  10 

+  4  16 

+  758 


Local  time. 


+  7  42 
+  6  04 
+  7  38 
+  10  19 
+  8  20 


255  +  7  61 
265  +  7  16 


-11 

-  7 

-  7 


59 
24 
51 

8  42 

9  07 


+  6 
+  5 
+  6 
+10  17 
+  8  16 


20 
45 
16 


6 
6 

7 
0 
3 
1 


15 
20 
10 
02 
39 
45 


+  7  49 
+  8  12 

—12  01 

—  7  11 

—  6  48 

—  8  36 

—  9  11 


6  40 

5  45 

6  40 

0  64 
8  09 

1  15 


+ 


Time  meridian^ 


+  7  09 
—  2  20 

+  7  28 


+  7  04 
—  2  12 
+  723 


3.0 
0.4 
6.2 
6.6 
6.0 
6.8 
2.0 
1.2 
1.9 
1.8 
1.2 


+ 
+ 


0.4 
1.4 
3.2 
2.4 
2.0 
2.2 
0.6 
1.4 
0.7 
0.6 
0.4 


—  6. 1  ,—  2. 0 


—  2.2 

+  6.0 

—  4.7 

—  6.4 


Mean  Lower 
Low  Water. 
2.4 


—  8.7    —  2.7 

I 

+  0.6+0.6 

—  0. 6  ;+  0. 2 


Harmonic 
Tidal  Plantf. 

+  1.3  1+  0.1 
+  1.6  +  0.2 
+  7.9    +0.5 

—  0. 8    —  0.  5 

—  0. 5  —  0.  4 


—  4.2 

—  6.7 

—  8.6 

—  8.0 
+  0.2 

+  0.4 
0.0 

—  0.3 
0.2 

—  0.9 


+ 


2.5 
3.0 
2.8 
0.2 
0.2 
0.0 
0.1 
0.0 
0.5 


-  0.1 

-  0.6 

+12.8 
+14.2 
+  3.2 

—  0.6 

—  1.1 

-  2.1 

-  3,2 

-  5.9 

-  2.7 
.  6.0 
-6.7 


2.8 
2.2 

2.0 


t 


—  1.1 

+  1.1 

—  1.9 

—  2.5 


—  0.3 

—  0.4 

+  2.7 
+  3.0 
-1-0.6 

—  0.4 

—  0.6 

1.6 
1.9 
2.7 
I.O 
2,7 
2.0 


—  1.1 

—  0.5 
,-0.7 


1.00 

i.m 

L« 
0.» 
0->1 
0.91 


0.63 

0.  7^ 

0.64 
0. 7& 

0.23 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


44 

in 

73 
98 

79 
87 


0.40 
0.46 

a25 


0.75 
0.55 
0.21 

l.tT 

1.11 
LU) 
0.91 
0.96 
0.47 

0.14 

1.10 

a34 


1.45 
3.4.1 

0.91 
0.97 

1.05 
0.91 

3.7« 
4.K' 
1.71 
0.94 
0.86 

0.9i* 
«.  75 
0.:i8 
0.52 
0.36 
0.27 


0.52 
0.55 
0.6S 


AND  TIDAL  CONSTANTS. 


'i 
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Interval. 


I 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 


25 
26 
27 
28 
20 

30 
31 
32 

3y 

34 
35 

36 

37 


38 
39 
40 
41 
42 

43 
44 

45 
46 

'47 
48 
49 

50 
51 
52 
53 
54 
55 


57 
58 


12  13 
12  11 

0  07 
[2  U81 
6  28 
3  51 
3  50 
3  12 
0  47 
[11  22] 
3  25 
3  30 

3  35 

4  17 
6  15 
6  25 

40 
35 


4 

5 


12  00 
0  60 
3  05 
2  42 

[6  50 
[7  10 
18  05 
[7  50 
[6  05 
[2  05; 

6  10 

7  45 
11  41 


,  I 


10 
82 


6  05 


G 
4 


00 
00 


3  30 
3  55 

880 

0  40 

0  10 

11  45 

11  20 

10  45 
10  40 
9  50 
8  00 
0  55 
2  45 


3  34 
3  31 
3  48 


6  10 
6  16 

6  23 
[8  04] 

8  56 
10  00 


9  58 

9  27 

6  42 

[9  37] 

9  38 

9  43 

9  48 

10  29 

0  16 

025 

11  00 
11  50 


6  50 

7  10 
10  50 

9  56 
1  00 


1 

1 


45 
20 
2  30 
[i2  00 
'8  25'' 


1  10 

1  50 
5  33 


12  10 

11  32 

12  051 
12  15 
10  13 


0  45 
10  08 


2 

7 
7 
6 
6 

4 

4 


20 
10 
80 
45 

08 

40 
35 


3  40 
2  48 


7 
9 


10 
00 


9  46 
9  44 

10  00 


Tropic. 


HHWI. 


h.  m. 
—0  Ub 
0  086 

0  lib 

1  lib 

1  47d 

2  09b 


11  16a 
11  17a 


— 0 


1 

1 

0 

-0 


51b 
0  OHb 
6  30a 
43b 
44b 
23b 
36b 
12  09a 
4  53a 
4  56a 
4  57a 

6  15a 

7  38a 

7  18a 
6  27a 

8  Ola 


11.25a 

0  08b 

1  59b 
1  43b 

5  60b 

6  10b 

7  15b 
6  50b 

8  30b 
11  60b 

6  296 

7  34a 
11  20a 


5  17b 

4  39b 

5  12b 

6  00b 
3  03b 

2  36b 
2  58b 

8  01b 

0  13a 
—0  33a 

10  48b 
10  20b 

9  66b 
9  46b 
8  36b 
6  42b 

—0  23a 

1  13a 


2  16b 
6  09a 
2  32b 


LLWI. 


5 

4 
3 
3 
7 


49a 
46a 
55a 
04a 
26a 


llange  of  tide. 


h.m. 

6  46b 

7  lib 

7  14b 

8  21b 

8  57b 

9  17b 


6  30b 
6  35b 

6  436 

8  56b 

9  13b 
10  02b 
10  00b 

9  82b 

7  52b 
10  04b 

9  32b 
9  37b 
9  42b 

10  37b 
0  21a 
0  29a 

11  08b 

12  01b 


6  15b 

7  41b 
11  39b 
10  39b 

2  30a 

3  15a 

4  15a 

4  00a 
6  30a 
9  10b 

1  14b 

1  39a  I 

5  12a  ; 


14  45b 
14  10b 
14  40b 
12  27b 
10  26b 

9  57b 
10  19b 

2  26a 
7  16a 
7  39a 
5  56^1 
5  21a 


9  19a 


10  02b 

9  39b 

10  22b 


Tropic  diur- 
nal inequality. 


Mean 
(Mn). 


Diurnal  ware. 


Mean  sea  level 
labove  plane  of— 


Spring 
(Sg)- 


Neap 

(Np). 


/eet. 
7.0 
7.2 

7.4 
6.2 
5.8 
6.3 


4.4 

5.1 

4.6 
[0.9] 
1.2 
2.0 
2.3 
1.5 
3.8 
[3.7] 
4.0 
4.1 
4.6 


feet.  feet. 
9. 0  4. 5 
9.4  ,      4.7 


2.1 

4.1 

10.1 

2.4 

1.3 


5.2 
3.8 
1.4 
1.8 

[1.2] 
1.3] 
1.1 
[0.9 
[1.0 
11.31 


1.0 

1.3 
0.4 


3.3 
3.5 


4.7 
3.9 
2.0 
1.9 
1.0 
1.4 


1.9 
1.9 
2.3 


9.6 
8.1 
7.5 
8.2 


5.7 
6.6 

5.9  ; 

[1.4]' 
1.3  , 
2.2  I 
2.9 
1.7  I 
4.5  I 

[4.2] 
5.0 
5.2 
5.7 

2.7 
5.2 
18.0 
3.1 
1.7 


6.7 
4.9 
1.8 
2.3 
1.0] 

1.1 
1.2 
l.U' 
J.l 
1.5 

1.1 


4.6 
4.7 


3.8 

5.1 

3.4 

4.6 

13.7 

18.5 

14.8 

20.0 

6.2 

8.4 

3.4 

4.6 

3.1 

4.2 

6.3 
5.2 
2.7 
2.6 
2.5 
1.9 


2.6 
2.7 
8.1 


I 


4.8 
4.0 
3.8 
4.1 


2.8 
3.3 

2.9 
[0.2] 
1.0 
1.9 
1.5 
1.3 
2.9 
[3.2] 
2.6 
2.7 
2.9 

1.4 
2.7 
6.8 
1.6 
0.9 


3.4 
2.6 
0.9 
1.2 
[1.1 
1.2 
1.0 
0.8 
0.9 
0.8 

0.9 


Great 

tropic 

(Gc). 


2.0  t    .  0.6 
0.6        0.2 


1.8 
1.9 

2.1 
1.9 

7.5 
8.1 
3.4 
1.9 
1.7 

2.6 
2.2 
1.1 
1.1 
1.1 
0.8 


1.0 
0.9 
1.4 


feet. 
9.6 
10.0 

10.2 
8.7 
8.3 

8.8 


7.0 
7.9 


7.1 
3.5 
4.0 
4.3 
4.9 
4.3 
6.8 
4.3 
7.6 
7.7 
8.3 

4.0 
6.7 
14.2 
4.4 
2.8 


7.4 
.5.8 
2.4 
3.1 

4.8 

5.0 
4.5 
4.1 
4.3 
2.1 

1.6 

1.8 
0.7 


HWQ.  LWQ. 


I 


4.2 
4.4 
10.5 
4.8 
5.0 

5.4 
4.9 

16.7 

18.0 

8.2 

4.9 

4.6 

6.3 
6.5 
3.2 
3.0 
3.0 
2.4 


3.0 
3.2 
4.0 


/eet.  feet. 
2. 7  3. 6 
2.7         3.7 


2.8 
2.6 
2.4 
2.5 


1.8 
1.9 

1.8 


0.4 
0.4 
0.5 
0.6 
1.1 


2.0 
2.0 
2.1 

0.6 
0.8 
1.3 
0.6 
0.5 


2.3 
2.0 
1.2 
1.3 


0.3 

0.7 
0.4 


0.7 
0.7 

0.7 
0.7 

1.4 
1.4 
0.9 
0.7 
0.6 

0.8 
0.7 
0,5 
0.5 
0.5 
0.4 


0.5 
0.3 
0.9 


3.7 
3.4 
8.3 
3.4 


4.1 
4.4 

4.1 


Tropic 
HW 

inter- 
val. 


3.6 
3.7 
4.0 
3.9 
6.0 


5.8 
5.8 
6.1 

3.5 
4.9 
7.7 
3.7 
2.7 


3.1 
2.7 
1.6 
1.8 


2.8 
2.9 

3.0 
2.8 

5.7 
5.9 
3.8 
2.8 
2.7 

3.3 
3.0 
2.2 
2.1 
2.1 
1.8 


2.1 
2.4 
2.7 


h.m. 
8  56 


7  34 


9  36 

9  32 

10  02 


9  84 


18  34 


10  40 
9  22 

11  13 


Tropic  Predic-  Tropic 


range. 


0.8 

13  46 

0.2 

0.1 

12  40 

feet. 
4.5 
4.6 

4.7 
4.3 
4.2 
4.3 


4.4 
4.7 

4.5 
8.5 
8.6 
3.6 
3.9 
3.8 
5.1 
4.2 
6.1 
6.1 
6.4 


3.6 
5.0 
7,9 
3.8 
2.8 


3.9 
8.3 
2.0 
2.3 
4.6 

4.8 
4.3 
1.4 
4.2 
1.8 

0.8 

0.7 
0.4 


tions. 


4.0 
4.2 
10,3 
2.9 
3.0 

3.1 
2.9 

5.9 
6.1 
4.0 
2.9 

2.8 

3.5 
3.1 
2.2 
2.2 
2.2 
1.9 


2.2 
2,4 
2,9 


LL 


r 


/eet. 
6.6 
6.9 

7.0 
6.1 
ii.7 
6.1 


4.8 
5.4 

4.9 
2.4 
2.5 
2.7 
3.2 
2,7 
5.4 
2.8 
5.4 
5.5 
5.0 

3.1 
5.0 
10.2 
3,4 
2,2 


3.3 
2.6 
0.8 
1.2 
1.5 
1.6 
1.6 
1.4 
1.4 
0.8 

0.9 

1.8 
0.6 


2.6 
2,7 
6,0 
3,6 
3.8 

4.0 
3.7 

12.0 

12.8 

6.1 

3.7 

3.4 


4.8 
4.1 
2.4 
2.4 
2.3 
1.9 


2.3 
2.4 
2.9 


Varia- 
tion of 
the  com- 
pass. 


/eet. 
5.0 
5.1 

5.2 
4.6 
4.3 
4.6 


4.0 
4.5 

4.1 
1.7 
2.5 
2.7 
3.0 
2.7 
4.0 
2.2 
4.4 
4.6 
4.8 

2.8 
4.5 
8.9 
3.0 
2.0 


3.8 
3.0 
1.8 
1.6 
2.1 

2.2 
2.0 
1.8 
1.9 
1.1 

0.9 

0.8 
0.8 


1.9 
2.0 
5.0 
2.7 
2.9 

3.1 
2.9 

9.2 
9.0  I 

4.7  1 
2.9  ! 
2.7  I 


3.6 
3.2 
2.0 
1.9 
1.9 
1.6 


1.8 
1.9 
2.4 


EoMt. 
o 
24.0 
23.0 


23.0 
21.5 
20.5 
20.0 


19.5 
19.5 

19.5 
18.5 
18.0 
18.0 
18.0 
17.5 
17.5 
17.5 
13.6 
10.6 
8.0 

16.5 
20.5 
20.5 
16.5 
18.0 


19.6 
19.5 
20.0 
21.0 
21.5 

21.5 
22.5 
22.5 
22.5 
21.6 

21.0 

24.0 
84.0 


18.5  I 
16.5 
12.5 
7.0 
3.5  : 

West. 

1.0 
1.5  ; 

l.OE 
9.0W 
8. 0  W 
7.5W 

West. 

7.5 
7.0 
7.5 
6.0  I 
6.5  i 
6.5 


4.5 
4.6 
4.5 
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TABLE  3.— TIDAL  DIFFERENCES 


a 

a 


1 
2 
8 
4 

5 
6 

7 


53 


54 
55 


56 


57 
58 
59 
60 
61 


9 
10 
11 
12 
13 

14 
15 
16 
17 
18' 

19  i 

20  I 
21 
22 

23  I 

24  I 
25 
26 

27; 

28  I 

29 
80 
31 
32 
33 

34 
35 
36 
37 
88 


89 
40 
41 
42 


43 
44 
45 
46 

47 

48 
49 
bO 
51 
52 


Station. 


ASIA  (East  Coast)— Cont'd. 

JAPAN— continued. 

Tezo  Island. 


SoyaSaki 

Notauke  Harbor 

Nemoro 

Akkesbi 


Kushiro 

Mororan,  Endermo  Harbor. 
Hakodate,  Tsugar  Strait. . . 


8     Otarn,  Sea  of  J  apau . 


Nipon  Itland. 

Moura 

Ominato 

YamadaHarbor 

Tateyama 

Yokohama  (Niahitaatoba) 

Yenoura 

Shimidsa 

Sakusbima 

Yokkaicbi 

Toba 


Geoj^raphlc  poaition. 


Standard  port  for 
reference. 


Lati. 
tnde. 


Loniptude. 


Arc. 


North. 


Time. 


£ast. 


0      1 

O   ' 

A.  til. 

45  31 

141  54 

9  28 

43  33 

145  18 

0  41 

43  20 

145  85 

9  42 

43  02 

144  51 

9  39 

Matoya 

Hamaahima 

Osaka  Roadg,  Inland  Sea. 
Shimotsui,  Inland  Sea — 
Tomo,  Inland  Sea 


Onomlobi,  Inland  Sea. . 

Simonoeek  i 

Setoaaki,  Sea  of  Japan. 
Hagi,  Seaof  Japan. . . . . 
Yesaki,  Sea  of  Japan.. 


Tonoara,  Sea  of  Japan 

Sagiura,  Sea  of  Japan 

Yonago,  Sea  of  Japan 

Sbibayama,  Sea  of  Japan . . . 
Tsniyama,  Sea  of  Japan — 

Tsoraga  Bay,  Sea  of  Japan . 

Ao,  Sea  of  Japan 

Naoyedzu,  Sea  of  Japan 

Amaze,  Sea  of  Japan 

Fnnakawa,  Sea  of  Japan  .., 


Skikoku  Island, 

ITrado 

Sosakl,  Nomi  Harbor. . .. 

Uwt^ima 

Aoshima,  Inland  Sea 

Kiuihu  Island. 

Eakqji,  Inland  Sea 

Tasman  Bay 

Yamagawa 

Kagosb  ima 

Kabaabima 


Nagasaki 

MatsuHhima , 

Ta  waranoara , 

Fukusbima,  Korea  Strait 

Sariya,  Korea  Strait 

Tsushima  Island. 

Himgaura,  Korea  Strait 

HiuKiu  or  Loo  Choo  Islands. 

Hancock  Bay,  Amami  Ou  Sima . 
Nafa  Kiaug,  Okinawa  Sima 

Meiaeo  Sima  Islands. 

Miyako  Sima 

Formosa. 

Kelnng  Harbor 

Sauo  Bay 

Takaii  Harbor 

Anping 

Tameui  Harbor 


43  00 

42  20 
41  48 

43  12 


40  57 

41  15 
39  27 

34  59 

35  26 

35  03 
35  01 
34  44 
34  57 
34  29 

34  22 
34  18 
34  39 
34  26 
34  23 

84  24 

33  59 

34  24 
34  25 
34  89 

34  51 

35  26 
35  22 
35  39 
35  39 

35  43 

36  53 

37  11 
87  32 
39  54 


33  30 
33  23 
33  13 
33  44 


33  40 
31  22 
31  13 

31  35 

32  34 

82  44 

82  56 

33  07 

83  21 
33  28 


144  22 
141  07 
140  42 
140  54 


I 


14U  52 
141  09 
141  59 
139  51 
139  39 

138  54 
138  31 

137  02 
136  38 
136  50 

186  52 
136  45 

135  27 
133  48 
133  22 

133  12 

130  53 

131  12 
131  24 

131  39 

132  04 

132  41 

133  18 

134  39 
134  50 

136  00 
136  50 

138  14 
138  41 
130  51 


133  35 
133  17 
132  33 
132  29 


131  31 
131  09 
130  38 
130  34 
129  47 

129  51 
129  36 
129  40 
129  49 
129  50 


34  19  I  129  16 


28  17 
26  12 


129  10 
127  40 


24  48     125  18 


25  08  '  121  46 
24  46  !  121  50 


22  30 

23  00 
25  10 


120  16 

120  09 

121  25 


9  37 
9  24 
9  23 
9  24 


9  23 
925 
0  28 
9  19 
9  19 

9  16 
9  14 
9  08 
07 
07 


9 
9 


9  07 
9  07 
9  02 
8  55 
8  53 

853 
8  44 

845 
8  46 

8  47 

8  48 
8  51 
8  53 
8  59 

8  59 

9  04 
9  08 
9  13 
9  15 
9  19 


854 
8  53 
8  50 
8  50 


8  46 
8  45 
8  43 
8  42 


8  39 

8  39 
8  38 
8  39 
8  39 
8  39 

8  37 

8  37 
8  81 

8  21 

8  07 
807 
8  01 
8  01 
8  06 

Name. 


Aden 

Aden 

Galyeaton 

Aden 

Port  Townaend.. 

Aden 

Aden 

Port  Townaend.. 

Nagasaki 

Singapore 

Yokonama 

Yokohama 

Yokohama 

Karachi 

Karachi 

Yokohama 

Karachi 

Karachi 

Karachi 

Karachi 

Karachi 

Bombay 

Bombay 

Bombay 

Nagasaki 

KeyWeat 

Hongkong 

Hongkong 

Hongkong 

Hongkong 

PortTTuwnaeud . . 
SanFranciaoo  Ent 
Aden 

Aden 

Aden 

Aden 

Aden 

Aden 

Bombay 

Karachi 

Karachi 

Nagasaki 

Bombay 

Karachi 

Karachi 

Karachi 

Shanghai 

Nagasaki 

Nagasaki 

Nagasaki 

Nagasaki 

Singapore 

Nagasaki 

Singapore 

Singapore 

Singapore 

San  Diego 

San  Diego 

San  Diego 

San  Diego 

Singapore 


Page. 


255 
255 
121 
255 

153 
255 
255 
153 


171 
191 
167 
167 
167 

251 
251 
167 
251 
251 

251 
251 
251 
24T 
247 

247 
171 
117 
187 
187 

187 
187 
153 
145 
255 

255 
255 
255 
255 
255 


247 
251 
251 
171 


247 
251 
251 
251 
179 

171 
171 
171 
171 
191 


171 


191 
191 


191 


141 
141 
141 
141 
191 


Tidal  differencea. 


Time. 


Height. 


HW. 


IsW.    I  HW. 


LW. 


Time  meridian^ 

186°  E. 


h.  m. 
—10  25 
+  8  82 
+  4  07 
+  725 

—  1  34 
+  7  81 
+  7  40 

—  1  09 


+ 


5 
5 
1 
0 
0 


02 
12 
03 
20 
00 


+  7  36 
+  7  38 
+  0  52 
+  7  59 
+  7  63 

+  7  46 
+  8  17 
+  9  29 
+12  14 
+12  14 

+12  02 
+  0  31 
+  2  15 
+  2  08 
+  2  32 

+  3  02 
+  4  20 
—12  01 
—10  17 
—  5  32 


5 
5 
5 
5 
5 


35 
23 
26 
41 
14 


+  7  21 

+  803 

+  9  28 

+  0  33 


+10  00 
+  8  01 
+  9  38 
+  8  59 
—  0  01 

0  00 
+  0  03 
+  0  13 
+  0  53 
+11  48 


+  1  04 


+  9  57 
+  9  03 


^tii. 
^10  29 
+  8  80 
+11  16 

+  7 

—  1 

7 
7 
0 


20 

07 


+ 
+ 


27 
43 
42 


—  5 
+  5 

—  0 

—  0 
0 


01 
16 
58 
12 
00 


+  7  89 

+  7  41 
+  1  00 
+  8  01 
+  7  66 

+  7  48 
+  8  19 
+  9  39 
+12  19 
+12  20 

+  12  07 
+  034 
+  2  14 
+  2  23 

-+2  47 


+ 
+ 


3  17 

4  36 
—11  34 

—  9 

—  5 


53 
36 


—  5  40 

—  5  28 

—  5  31 

—  5  45 

—  5  10 


+  726 
+  8  06 
+  9  46 
+  083 


+10  05 
+  804 
+  9  41 
+  934 
—  I  40 

0  00 
+  0  03 
+  0  13 
+  0  53 
+11  51 


+  1  05 


+  9  58 
+  904 


+10  10     +10  18 
Local  time. 


—12  05 
+  8  SO 
—12  03 
—12  08 
+12  05 


—12  05 
+  8  30 
—12  02 
—12  08 
+12  08 


Harmonie 
Tide  Plans. 


feet. 
0.0 

-  1.2 
f  2.2 

-  2.2 


—  3.6 
-8.7 
+  0.8 

—  1.4 
-2.6 

—  3.4 

—  2.0 

—  2.9 

—  2.9 

—  1.4 

—  1.8 

—  2.2 
+  1.2 

—  8.5 

—  4.2 

—  4.6 

—  4.8 

—  8.6 

—  4.1 

—  5,2 

—  5.2 

—  5.1 

—  5-2 

—  5.2 

—  5.0 


—  7.1 

—  2.8 

—  2.3 
+  0.3 


—  2.6 

—  0.9 
+  1.6 
+  2.6 

—  0.2 

0.0 

+  0.2 

0.0 

—  1.4 

—  1.9 


—  2.2 


—  1.9 

—  2.2 


—  8.2 


—  1.4 
+  1.3 

—  0.4 
+  0.5 
+  3.4 


/eei. 
—0.1 
—0.5 

+1.1 
—0.8 


—1.0 
—1.1 
+0.4 
—0.6 
—0.8 

— I.O 

'  —0.9 

!  —0.9 

—0.5 

-0.2 

—0.4 
—0.7 
+1.0 
—1.5 
—1.7 

—1.9 
—2.0 
—3.8 
—1.0 
—2.1 


0.0 
+0.2 
+0.1 
—0.4 
—0.8 


—0.8 


—0.8 
—0.9 


—1.2 


+0.2 
+0.8 
+0.4 
+0.7 
+L3 


Ratio 
of 


5.8 

—2.5 

1.6 

-o.e 

2.1 

-0.7 

8.5 

-3.7 

6.8 

—1.9 

6.3 

—2.2 

1.4 

—0.3 

1.0 

-D.2 

0.0 

0.0 

-1-7 
—0.8 
—0.7 
—0.1 

-0.6 
—0.3 
+0.2 
+0.4 

+0-7  1 

1.02 
0.&J 
1.T5 
0.82 

0.37 
0.72 
0.61 
0.08 


0.21 
0.26 
a  71 

1.00 

0.54 
0.52 
1.44 
0.85 
0.67 

a  57 
0.63 
U.83 
0.73 
0.67 

0.£5 
0.76 
1.21 
0.38 
0.2r» 

0.19 
0.  lo 
0.07 
0.13 
0.14 


1  -2.1 

0.14 

—2.0 

0.14 

—2.0 

a  12 

—2.0 

a  12 

-1.9 

0.14 

0.89 
0.66 
0.70 
1.06 


0,77 
0.90 
1.26 
1.41 
0.96 

J.OO 
1.00 
0.96 
0.83 
0.82 


0.7B 


0.82 
0.76 


0.65 


0.3d 
L13 
0.79 
0.94 
1.05 
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Interyal. 


Ba&ge  of  tide. 


a 

S5 


I 


1 
2 
3 
4 

5 
6 

< 
8 


9 
10 
11 
12 
13 

14 
15 
16 
17 
18 

19 
20 
21 
22 
23 

24 
25 
26 
27 

28 

29 
30 
31 
32 
33 

34 
35 
36 
37 
38 


t 


39 
40 
41 
42 


43 
44 
45 
46 
47 

48 
49 
50 
51 
52 


I 


54 
55 


56 


Mean. 


HWI.    LWI. 


h.  rn. 

10  30 
4  50 
3  33 
3  41 

3  39 
3  S2 
3  40 
8  50 


8  37 
8  85 

4  30 

5  04 
5  25 


5 
5 
6 
6 
5 

5 
6 

7 


52 
52 
06 
05 
59 

52 
23 
30 


11  18 
11  16 

11  04 
8  30 

10  55 

11  16 

11  41 

12  12 

1  08 
4  51 

2  07 
2  28 

2  30 
2  46 

2  48 
2  36 

[3  07] 


624 

5  55 

7  17 

8  38 


8  55 

5  45 
7  20 

6  40 
0  05 


7 
7 


54 
56 


8  07 

8  47 

9  23 


53  .      8  56 


7  80 
6  80 


7  27 


57 

10  15 

58 

6  00 

59 

9  45 

OU 

9  50 

01 

10  00 

A.  m. 
4  18 

11  05 
9  46 
953 

9  51 

9  45 

10  00 

10  02 


9  50 
948 

10  45 

11  17 

11  80 

12  05 
12  04 
12  19 
12  17 
12  12 

12  04 

0  10 

1  25 
5  05 
5  04 

4  51 

2  20 

4  42 

5  08 
528 

5  59 

7  21 
11  03 

8  20 
8  41 

8  42 

8  58 

9  00 
8  49 

[9  19] 


0  11 
12  06 

1  20 

2  25 


2  42 
11  58 
1  08 
1  00 
6  17 

1  41 
1  44 

1  54 

2  84 
8  10 


244 


1  15 
0  15 


1  14 


4  03 
12  18 
3  32 
8  38 
3  47 


Tropic. 


HHWI. 


LLWI. 


h.  tn. 
9  29l> 
3  436 
-0  296 
2  186 

1  526 

2  136 
2  156 
1  42a 


4  07a 

3  046 

5  44a 

6  16a 

4  326 

6  41a 

6  44a 

7  07a 
6  44a 
6  47a 

6  44a 

7  24a 

8  30a 
11  46a 
11  42a 

11  81a 

8  506 

10  296 

10  436 

10  576 

11  416 
0  29a 
8  02a 
0  42a 
0  51a 

0  52a 

1  11a 
1  14a 
1  10a 
0  36a 


6  50a 
6  42a 

8  04a 

9  00a 


9  24a 

6  25a  I 

7  54a. 

7  12a 
0  086 

8  23a 
8  27a 

8  40a  I 
8  176  ; 
8  516  ; 


9  15a 


7  006 
6  006 


6  536 


9  816 
5  266 
9  076 
9  156 
9  336 


h.  m. 

4  85a 
11  246  , 

9  496  I 
10  006  I 

9  546  I 

9  566 
10  116 
10  10a 


9  506 
9  516 

10  406 

11  126 
11  326 

11  576 

11  566 

12  076 
12  136 
12  066 

12  016 
025a 

1  40a 
5  42a 
4  44a 

4  35a 

2  18a  J 

5  40a 

6  03a 
6  46a 


7  21a 

8  21a 
11  24a 

8  45a 
8  59a 

8  59ai 

9  23a 
9  28a 
9  15a 
9  51a 


—0  10a 
12  056 

1  17a 

2  15a 


2  30a 

11  566 

1  06a 

0  58a 
5  45a 

1  33a 
1  37a 

1  48a 

2  36a 
8  18a 


2  37a 


1  29a 
0  29a 


1  30a 


4  23a 
12  296 
3  49a 
3  54a 
3  59a 


Hean 

(Mn). 


/Mt. 

8.7 
2.9 
1.5 
2.2 

1.0 
2.6 
2.2 
0.4 


1.8 
1.5 
2.5 
2.7 
3.5 

3.0 
2.9 
8.9 

4.7 
3.7 

3.2 
3.5 
3.5 
6.4 
7.6 

7.4 
4.7 
1.5 
1.3 
0.8 

0.6 
0.5 
0.4 
0.5 
0.5 

0.5 
0.5 
0.4 
0.4 

[0.5] 


3.4 
3.6 
8.9 
6.6 


6.7 
5.0 
7.0 
7.8 
6.2 

6.2 
6.2 
6.1 
5.2 
4.6 


4.8 


4.6 
4.8 


8.6 


2.2 
4.3 
3.0 
3.6 
5.9 


Spring 
(Sg). 


/e€t. 
4.8 
8.7 
2.1 

8.0 

2.6 
3.5 
3.0 
0.5 


1.8 
2.0 
3.4 
3.7 
4.9 

4.2 
8.9 
5.4 
6.4 
5.0 

4.8 
4.7 
4.7 
8.4 
10.2 

9.7 
6.7 
2.0 
1.7 
1.1 

0.8 
0.6 
0.4 
0.6 
0.6 

0.6 
0.6 
0.6 
0.6 
[0.7] 


4.5 
5.0 
5.3 
8.9 


9.2 

6.8 

9.5 

10.5 

8.4 

8.4 
8.6 
8.5 
7.0 
6.4 


6.7 


6.2 
5.8 


4.9 


3.0 
6.8 
4.0 
4.9 
8.0 


Xeap 


Great 


(»p'- 1 '("?," 


Tropic  dlur-     -nj,,—.! 
nalln^uality.'  I>'"™al 


___-      Mean  aea  level 
^*^®-  above  plane  of— 


feet. 
2.4  i 
1.8  ' 
0.5  , 
1.4  I 

1.1 
1.5 
1.2 
0.8 


0.6 
0.8  ' 

1.3  ' 

1.4  ' 
1.9 

1.5 
1.6 
2.0, 
2.6  I 
2.1 

1.7 
2.0 
2.0 
3.9 
4.5 

4.7 
2.4 
0.7 
0.6 
0.5 

0.4 
0.3 
0.2 
0.4 
0.4 

0.4 
0.4 
0.8 
0.8 

[0.4] 


2.1 
2.0 
2.2 
3.8 


3.7 
2.8 
8.9 
4.4 
3.5 


3.5 
3.2 
3.0 
2.8 
2.5 


2.4 


2.6 
2.5 


2.1 


1.3 
2.5 
1.7 
2.1 
8.4 


feet. 
5.8 
4.7 
2.6 
3.6 

3.8 
4.1 
8.6 
0.8 


1.4 
1.7 
3.7 
4.0 
4.9 

4.0 
3.9 
5.6 
5.8 
4.9 

4.2 
4.7 
4.7 
8.6 
9.7 

9.5 
5.0 
2.2 
2.0 
1.6 

1.2 
0.9 
0.7 
0.9 
0.9 

0.9 
1.0 
0.8 
0.8 
1.1 


4.7 
4.7 
5.0 
7.6 


8.2 
6.3 
8.5 
9.4 
7.3 

7.3 
7.2 
7.0 
5.9 
5.4 


5.1 


5.8 
5.4 


4.7 


3.0 
5.4 
8.9 
4.6 
7.2 


HWQ 


/€4t. 

1.1 
1.0 
0.3 
0.4 

0.3 
0.5 
0.4 
0.1 


0.1 
0.1 
0.3 
0.3 
0.4 

0.4 
0.4 
0.8 
0.4 
0.4 

0.3 
0.5 
0.5 
2.4 
2.4 

2.1 
0.6 
1.2 
1.2 
1.0 

0.8 
0.5 
0.1 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 


!  Tropl, 


Tropic 

I-^**-    inter 
val. 


1.3 
0.3 
0.3 
1.2 


1.3 
0.4 
0.5 
0.5 
2.9 

0.8 
0.7 
0.6 
0.3 
0.6 


0.6 


1.0 
1.0 


0.0 


0.7 
1.0 
0.8 
0.9 
1.2 


feet. 
3.4 
3.0 
2.5 
2.6 

2.7 
2.9 
2.7 
0.7 


0.5 
0.7 
2.6 
2.7 
2.9 

2.1 
2.2 
3.4 
2.7 
2.6 

2.4 
2.5 
2.5 
3.0 
8.2 

8.3 
1.4 
0.0 
0.7 
0.6 

0.3 
0.3 
0.6 
0.6 

0.7 

0.7 
0.8 
0.6 
0.6 


2.0 
2.5 
2.6 
2.2 


3.1 
2.9 
3.4 
3.6 
0.4 

2.8 
2.9 
2.9 
2.3 
2.2 


1.3 


2.2 
2.1 


1.5 
2.1 
1.8 
1.9 
2.5 


h.  m. 


9  47 
10  14 

9  53 
10  20 


22  88 


9  45 
10  14 


10  50 

11  38 

11  13 
11  13 
11  19 
11  44 
11  32 

11  42 
11  40 


14  40  I 
14  44 

14  53 


21  16 
21  20 

21  41 

22  45 

23  19 

24  15 
21  57 
21  53 


22  28 
22  38 
22  28 
22  42 


10  14 

11  46 

12*52  : 


13  22 


'1254 

12  52 

13  04 

13  22 

15  09 

16  27 

13  80 

2. 0       15  17 


I 


Tropic 
range. 


Prodic. 
tions. 


/eeL 
3.7 
3.2 
2.5 
2.7 

2.7 
8.  U 
2.7 
6.7 


0.5 
0.7 
2.6 
2.7 
2.9 

2.2 
2.3 
3.6 
2.7 
2.7 

2.4 
2.5 
2.5 
3.9 
4.0 

3.9 
1.5 
1.4 
1.4 
1.2 

0.9 
0.6 
0.6 
0.7 
0.7 

0.7 
0.8 
0.7 
0.6 
1.0 


2.4 
2.5 
2.6 
2.5 


3.4 
2.9 
3.4 
3.6 
8.0 

2.9 
3.0 
3.0 
2.3 
2.3 


1.4 


2.4 
2.3 


2.2 


1.7 
2.3 
2.0  I 
2.2  • 
2.8  . 


feet. 
4.2 
3.4 
2.3 
2.7 

2.5  , 
8.1 

2.8  ! 
0.6  ! 


1.1 
1.3 
2.9 
3.1 
3.7 

8.1 
8.0 
4.3 
4.4 

8.7 

3.2 
8.5 
3.5 
6.0 
6.0 

6.6 
4.0 
1.7 
1.5 
1.1 

0.8 
0.6 
0.5 
0.6 
0.6 

0.6 
0.7 
0.6 
0.6 
0.8 


3.8 
3.6 
8.9 
5.5 


6.1 
4.8 
6.3 
6.9 
5.5 

5.4 
5.6 
5.5 
4.5 
4.2 


3.9 


4.2 

4.0 


Tropic 


Varia- 
tion of 
;  the  com- 


\m  I  ^ 


feet. 
3.3 
2.7 
1.6 
2.2 

2.1 
2.5 
2.2 
0.5 


0.8 
1.0 
2.3 
2.4 
3.0 

2.3 
2.3 
3.3 
3.4 
2.9 

2.5 
2.8 
2.7 
4.4 
5.0 

5.0 
2.7 
1.0 
0.9 
0.7 

0.5 
0.4 
0.4 
0.5 
0.5 

0.5 
0.6 
0.5 
0.5 
0.7 


2.5 
2.8 
2.9 
4.0 


4.5 
8.7 
4.9 
5.3 
3.0 

4.1 
4.1 
4.0 
3.4 
3.1 


2.7 


8.1 
3.0 


I 


I 


West 

o 

6.0 
5.0 
4.5 
5.0 

5.0 
5.5 
5.5 
6.0 


5.5 
5.5 
4.5 
4.0 
4.0 

4.0 
4.0 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 

4.5 
6.0 
5.0 
5.0 
5.0 

5.0 
5.0 
6.0 
6.0 
5.0 


4.5 
4.5 
4.5 
4.5 


4.5 
4.5 
3.5 
3.5 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 


4.5 


8.0 
2.0 


3.4 

2.6  i 

2.0 

2.3 

1.7 

1.5 

4.0 

3.0 ; 

1.0 

2.9 

2.2  , 

0.6 

3.5 

2.5  ' 

0.5 

5.3 

3.9 

1.5 
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TABLE  3.— TIDAL  DIFFERENCES 


a 

a 


1 
2 
3 
4 
5 


6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
20 
80 

31 
32 
83 
84 
35 

36 
37 
38 
39 


66 
67 
58 
59 
60 


I 


40 
41 
42 
43 


44 

45 
46 


47 
48 
49 
50 


51 
52 
53 
54 
65 


Station. 


ASIA  (Eabt  Coast)— Cont'd. 

KOHSA. 


Geographic  positioii. 


Lati. 
tude. 


AorfA. 

o    / 


Ynng-hlng  Bay 39  13 

Tsau-Iiang-hai  or  Chonan I  35  07 

Port  HamlHoii 34  01 

37  29 
37  30 


Chemalpo  (Inner  Harbor) 
Seoul 


CHINA. 


Port  Arthur 

Niuchwans  or  Newchwang 

TiENTSiK  J^iTB.,  Taku  Light  Ship . 

Tientsin 

Hoangho  or  Yellow  River  £ntr. . 

Chifu 

Wei-hal-Wei 

Shuntung  Promontory 

Sang-kaaBay. 

Kyau-ehau  Harbor 


Shanghai JI^Qsitng  Bar. 
Nanking,  Yangtze  Itiver 

Hang  Cnn  Bay 

Ning-Po,  Yang  River 

Taichow  Islands 


Namqnam  or  Nam  Kwan  Harbor. 

Hin  River  Entrance 

Fuchau  or  Foo-cfaow,  Min  River. .  | 

Hanewha  Sound | 

Heichen  Sound 

Hu-i-taa  Bay 

Amoy,  inner  harbor» 

Tongsang  Harbor 

S  wata  u 

Honghfli  Bny 


HONOKONO  

Cantun 

Iklacao 

Hni-ling-san  Harbor 

Tien  pak  Harbor ^  21  28     111  13 


38  50 
40  35 

38  55 

39  09 
37  54 

87  34 
37  29 
37  24 
37  08 
36  00 

31  21 

32  10 
30  14 
29  57 
28  24 

27  12 
26  02 
26  03 
25  24 
25  08 

24  36 
24  23 
23  64 
23  20 
22  50 

22  17 

23  08 
22  14 
21  40 


LoDgitnde. 


Arc. 


Time. 


BavL 


127  18 
129  03 
127  17 

126  36 

127  00 


121  16 

122  00 
117  50 

117  11 

118  34 

121  31 

122  13 
122  42 
122  27 

120  20 

121  30 
118  55 
120  14 
121 
121 


47 
52 


120  23 
119  40 

110  24 
119  14 
119  00 

118  26 
118  10 
117  31 
116  40 
115  11 

114  10 
113  16 
113  34 

111  46 


8  29 
8  36 
8  29 
8  26 
8  28 


8  05 
8  08 
7  61 
7  49 

7  54 

806 

8  09 
8  11 
8  10 
8  01 

8  06 

7  56 

8  Ul 
8  07 
8  07 

8  02 


Nanchau  Passage 

Hoi  Han,  Hainan  Island 

Ynlinkan  Bay,  Hainan  Island.. 
Pakhoi : 


COCHIN  CHINA, 

EuaKam 

Hue  River  Entrance 

Hon  Kobe  Bay 

Saigon 


21  CO 

20  04 
18  15 

21  27 


20  45 
16  85 
12  40 
10  50 


110  38 
110  05 
109  83 
109  02 


106  47 

107  40 
109  11 
106  42 


8IAM. 


Chentabun  River  Entrance 12  28     102  07 

Paknam,  Menam  River 

Bangkok,  Menam  River 

MALAT  PENINSULA. 

Ea&i  coa$t. 

Lakon  Roads 

Singora 

Tringano  River 

SiNOAPORK 


West  coast. 

MaiakkaRoad , 

One  Fathom  Bank , 

Perak  River  Entrance 

Georgetown,  Penang  Island  . . 
Salang  or  Junkseylun  Island. , 


MALAY  OR  EASTERN  AR. 
CHIPELAGO. 

EAST  INDIES. 

MaUMca  Strait,  Sumatra. 


Acheh  Head 

Diamond  Point 

Deli  River  Entrance 

Siak  River  Entrance 

Garras Light.  Rhio  Strait. 


7 
7 

7 
7 


59 
58 
57 
56 


7  64 
7  63 

7  50 
7  47 
7  41 


7 
7 

7 
7 

7 

7 
7 
7 
7 


37 
83 
34 
27 
25 

28 

20 
18 
16 


7  07 
7  11 
7  17 
7  07 


6  48 


13  30 
13  40 

100  38 
100  32 

6  4:i 
6  42 

8  33 
7  13 
5  25 
1  20 

100  05 
100  40 
103  06 
103  47 

1 

6  40 
6  43 
6  52 
6  56 

2  12 
2  52 

4  05 

5  24 
8  00 

102  12 
100  59 
100  44 
100  20 
98  21 

6  49 
644 
643 
6  41 
6  33 

5  33 
5  16 
3  45 
1  20 
0  45 

95  18 

97  30 

98  43 
102  14 
104  21 

6  21 
6  30 
6  35 
6  40 
6  57 

Standard  port  for 
reference. 


Name. 


San  Diego 
S»n  Diego 
Calcutta. 
Calcutta . 
Calcutta . 


Tientain  Entrance 
Tientsin  Entrance 
Tientsin  Entrance 
Tientsin  Entrance 
Tientsin  Entrance 

Tientsin  Entrance 
Tientsin  Entrance 
Tientsin  Entrance 

Shanghai 

Shanghai 


Page 


Tidal  differences. 


Shanghai 
Shanghai 
Shanghai 
Shanghai 
Amoy  ..., 

Amoy  .... 
Amoy  .... 
Amoy  — 
Amoy  — 
Amoy  — 


Amoy 

Amoy 

Amoy 

Hongkong. 
Hongkong. 

Hongkong. 
Hongkong. 
Honirkong. 
Hongk(»ng. 
Hongkong. 

Hongkong. 
Hongkong. 
Hongkong. 
Hongkong. 


Hongkong. 
Hongkong. 
Singapore  . 
Singapore  . 


Singapore 
Singapore 
Singapore 


Singapore 
Singapore 
Singapore 
Singapore 


Singapore 
Singapore 
Singapore 
Singapore 
Singapore 


Singapore 
Singapore 
Singapore 
Singapore 
Singapore 


Ul 
141 
236 
236 
236 


175 
176 
175 
175 
175 

175 
175 
175 
179 
179 

179 
179 
179 
179 
183 

183 
183 
183 
183 
183 

183 
183 
183 
187 
187 

187 
187 
187 
187 
187 

187 
187 
187 
187 


187 
187 
191 
191 


Time. 


HW. 


LW. 


Local  tiiH4. 


h.  vn. 

—  446 
+  10  05 
~  4  16 
+  a  23 

—  4  01 


+ 
+ 


5 
1 
0 
3 
1 


16 
34 
00 
54 

04 


—  4  56 

—  602 


+ 

+ 


1 
0 
4 


03 
29 
3S 


0  00 

—  1  37 

—  0  67 
-f  0  47 

—  3  40 


+ 


+ 
+ 

+ 


2 
2 
0 
1 
0 

0 
0 
1 
6 
0 

0 
6 
0 
1 
2 

0 
2 
0 


40 
45 
25 
16 
15 

00 
00 
10 
30 
30 

00 
05 
30 
00 
30 

50 
19 
24 


+  8  06 


—  0  19 
+  0  11 
—11  24 

—  5  18 


191 
191 
191 

—  0  18 

—  6  08 

—  2  18 

191 
191 
191 
191 

—  0  13 

—  1  58 

—  2  18 
0  00 

191 
191 
191 
191 
191 


191 
191 
191 
191 
191 


—  2  58 

—  4  28 

—  7  18 
—10  63 
—12  08 


+12  08 
—10  52 

—  7  29 

—  1  28 

—  0  38 


A.  fii. 

—  4  47 
+10  05 

—  6  45 
+  1  54 

—  4  07 


—  5  64 
+  1  03 

0  00 
+  3  38 
f  0  26 

—  6  34 

—  6  40 

0  24 

1  13 

2  52 


+ 


0  00 

—  3  18 

—  2  38 

—  0  56 

—  8  36 

—  2  35 

—  2  40 
+  0  47 

—  1  11 
4-  0  19 

+  0  04 
0  00 

—  1  05 


Height. 


HW. 


LW. 


ffarmonie 
Tids  Plans. 


/est. 

—  1.9 
+  2.6 

0.0 
+15.9 

—  3.6 


+ 


0.9 
3.6 
0.0 

—  4.1 
+  2.3 

—  0.2 
+  0.8 

—  1.6 

—  L7 
+  2.4 

0.0 
^4.6 
+  4.6 

0.0 

—  LS 

'+  1.6 
+  3.4 
+  8.6 

+  7.2 
:+  1.3 

+  0.6 
0.0 

—  3.3 


—  6  17  i+  3.6 

+  2.4 


!  + 


+  0  45 

0  00 
f  5  08 
+  0  46 

—  0  45 
+  2  45 

+  1  05   +  8.2 

—  2  08    +  4. 1 

—  0  08  —  2. 2 


0.0 

r.o 

+  2.2 
+  3.4 
+  4.2 


+  8  21 


+10.1 


—  0  03    +  0. 2 
+  0  24    —  2.0 


—11  20 
—  6  07 


0  12 
6  02 
2  02 


0  00 

1  54 

2  14 
0  00 


■  254 
.427 
.  7  10 
-10  47 
-12  24 


+  12  08 
—10  52 

—  729 

—  1  38 

—  0  48 


+ 


2.5 
2.3 


—  3.0 
+  0.7 

—  0.3 


3.0 
4.8 
1.7 
0.0 


+  2.9 
+  6.7 
+  1.0 
+  1.3 
+  1.8 


2.3 
LI 
LO 
3.7 
0.4 


+0.1 
+L1 
+0.4 
+2.9 
—0.2 


—0.1 

+a7 

0.0 
—0.7 
+0.5 

+0.1 

+a3 

—0.2 

0.0 

+0.6 

0.0 
—0.6 
+  1.0 
-rO.2 

0.0 

+0.4 
+0.6 
+0.6 

+  1.1 
+0.4 

+0.2 
0.0 
—0.2 
+1.2 
+0.8 

0.0 
+0.4 
+0.7 
+  1.1 

+  1  3 

+2.4 
+1.3 
—0.7 

+2.8 


+0.2 
—0.6 
—0.6 
+0.6 


—0.8 

+0.2 

0.0 


-0.7 

-1.3 

--0.4 

0.0 


+0.8 
+  1.6 
+0.2 
+0.4 
+0.4 


Ratio 
of 


—0.6 
+0.4 
+0.3 
+L0 

—0.1 


0.47 
1.36 
a95 
2.60 
a58 


0.89 

1.40 
1.011 
0.53 
1.24 

0.96 

1.07 
CM 
0.76 
1.25 

1.00 
0.43 

1.5© 
0.97 
0.91 

1.10 
1.22 
L24 
1.4«i 
1.08 

1.03 
1.00 
0.77 
1.72 
1.4R 

LOO 
1.18 
L45 
1.69 
1.87 

2.75 
1.^4 
0.54 
3.  SO 


L(K» 
0.57 
&66 
1.29 


o.eo 

L08 
0.96 


0.59 
0.37 
0.76 

LOO 


L38 
1.90 
L13 
L15 
L17 


I 


aa9 

L13 
L12 
L49 
0.94 


Am)  TIDAL  CONSTANTS. 
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1 

Interval. 

lUnge  of  tide. 

Tropic  diur- 
nal ineqaality. 

Diomal  ware. 

Mean  nea  level 
above  plane  of— 

Varia- 

1 

s 

liean. 

Tropic. 

Mean 
(Mn). 

Spring 
(Bg)- 

Neap 
(Npf. 

Great 

tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 

Inter* 

Tropic 
range. 

Predic- 
tione. 

Tropic 
LLW. 

tion  of 

the  com- 

paas. 

s 
1 

HWl. 

LWI. 

UHWl. 

LLWI. 

val. 

1 

1 

Wett. 

h.  tn. 

A.  in. 

A>   fMa 

A*  m. 

feet. 

feet. 

feet. 

'^**f- 

Stt, 

St«t. 

A.  tn. 

feet. 

feet. 

feet. 

o 

1    1 

5  10 

11  22 

4  23a 

11  446 

1.8 

2.5 

1.0 

2.6 

0.7 

1.4 

1.5 

2.0 

1.4 

5.0 

2 

7  35 

123 

7  076 

1  36a 

5.2 

7.0 

8.0 

6.4 

1.1 

2.8 

2.6 

4.7 

8.5 

4.6 

3 

9  05 

2  52 

9  126 

2  40a 

7.7 

10.6 

4.2 

7.2 

1.4 

0.7 

1.6 

6.9 

3.5 

4.5 

!    4 

4  19 

10  81 

4  23& 

10  246 

21.1 

28.8 

11.6 

20.3 

2.3 

1.2 

18  8^ 

2.6 

15.1 

9.9 

5.0 

:   5 

9  20 

8  30 

9  28a 

8  156 

4.7 

6.5 

2.6 

4.3 

1.1 

0.6 

1.2 

3.8 

2,0 

6.0 

6 

10  05 

3  53 

926a 

8  556 

6.5 

7.5 

6.5 

8.8 

0.2 

4.4 

4.4 

5.8 

6.4 

4.0 

7 

4  30 

10  50 

8  596 

10  526 

10.2 

11.7 

8.7 

13.1 

0.8 

6.6 

6.6 

8.4 

7.7 

4.5 

8 

256 

9  47 

2  206 

9  496 

7.3 

8.4 

6.2 

9.8 

0.2 

4.6 

9  41 

4.7 

6.8 

6.9 

8.5 

9 

650 

1  00 

6  006 

1  Ola 

8.9 

4.5 

8.3 

6.7 

0.2 

8.4 

8.4 

3.9 

3.6 

8.6 

10 

4  00 

10  18 

8  286 

10  156 

9.1 

10.6 

7.7 

11.8 

0.3 

6.2 

6.2 

7.7 

7.0 

8.0 

11 

10  25 

4  13 

9  47a 

4  156 

7.0 

8.1 

6.0 

9.4 

0.2 

4.5 

4.6 

6.2 

5.7 

4.0 

12 

920 

3  08 

845a 

8  106 

7.8 

9.0 

6.6 

10.4 

0.3 

4.8 

4.8 

6.8 

6.2 

4.0 

13 

4  00 

10  12 

3  20a 

10  14a 

6.9 

6.8 

6.0 

8.1 

0.2 

4.2 

4.2 

6.4 

5.0 

4.0 

14 

0  45 

6  57 

0386 

7  216 

6.4 

6.9 

8.6 

5.8 

1.9 

0.6   : 

2.0 

4.4 

2.6 

4.0 

15 

460 

11  03 

4  456 

11  216 

8.9 

11.4 

6.0 

9.4 

2.4 

0.7    

2.5 

6.8 

4.8 

8.5 

16 

0  12 

8  06 

0  066 

8  276 

7.1 

9.1 

4.8 

7.6 

2.2 

0.7 

12  11 

2.3 

6.3 

8.4 

2.6 

17 

10  50 

438 

10  41a 

5  106 

3.1 

4.0 

2.1 

3.4 

1.4 

0.4 

1.5 

2.7 

1.6 

2.0 

18 

11  35 

523 

11  30a 

5  406 

10.7 

13.7 

7.2 

11.2 

2.6 

0.8 

2.8 

8.1 

5.2 

2.0 

19 

1  00 

7  12 

0  546 

7  836 

6.9 

8.8 

4.6 

7.8 

2.1 

0.7 

2.2 

5.4 

8.3 

2.6 

20 

850 

2  37 

9  05a 

2  35a 

11.6 

14.1 

8.9 

12.9 

0.4 

3.0   

2.9 

8.3 

7.1 

2.0 

21 

9  50 

3  38 

10  04a 

3  86a 

14.1 

17.2 

10.9 

15.5 

0.4 

3.3    

8.2 

10.0 

8.4 

1.5 

22 

9  45 

3  38 

9  58a 

8  31a 

15.6 

19.0 

.  12.0 

17.0 

0.5 

8.4 

3.4 

11.0 

9.2 

1.0 

23 

0  30 

7  00 

0  436 

658a 

16.8 

19.3 

12.2 

17.3 

0.6 

3.6 

8.4 

11. 1 

9.4 

1.0 

24 

11  15 

5  02 

11  27a 

5  Ola 

18.9 

23.0 

14.6 

20.6 

0.5 

3.8    

3.7  , 

13.1 

11.0 

1.0 

25 

0  20 

6  32 

0  346 

6  30a 

13.8 

16.9 

10.6 

16.1 

0.4 

8.2    

3.2 

9.8 

8.2 

10, 

26 

0  05 

6  17 

0  196 

6  15a 

13.2 

16.1 

10.2 

14.5 

0.4 

3.2 

3.1 

9.4 

7.9 

0.5 ; 

27 

0  05 

6  13 

0  196 

6  11a 

12.8 

15.5 

9.9 

14.2 

0.4 

*     8.1 

17  59 

3.1 

9.0 

7.7 

0.6; 

,28 

11  20 

5  08 

11  37a 

5  06a 

9.8 

12.0 

7.6 

10.9 

0.4 

2.7 

2.7 

7.2 

6.0 

0.6 

29 

2  50 

9  00 

2  156 

9  426 

6.7 

7.5 

3.5 

9.3 

4.0 

8.4 

5.5 

6.4 

4.5 

0.5 

30 

1 

9  50 

3  37 

9  136 

4  23a 

4.9 

6.4 

8.0 

8.2 

8.7 

8.1 

5.1 

6.6 

4.0 

0.5 
EaU. 

31 

9  20 

2  52 

8  346 

3  48a 

3.3 

4.4 

2.0 

6.0 

8.1 

2.6 

18  88 

4.2 

4.0 

2.9 

0.6 

32 

2  00 

8  00 

1  19a 

8  50a 

3.9 

6.1 

2.4 

6.8 

3.3 

2.8 

4.4 

4.7 

3.8 

0.5 

33 

9  50 

3  38 

9  136 

4  24a 

4.8 

6.8 

3.0 

8.2 

3.7 

3.1 

6.0 

6.6 

8.9 

0.6 

34 

8  20 

2  07 

7  456 

2  50a 

6.6 

7.4 

3.5 

9.2 

4.0 

3.4 

6.6 

6.3 

4.6 

1.0  1 

85 

11  50 

6  37 

11  176 

6  17a 

6.2 

8.2 

8.8 

9.9 

4.2 

3.5 

6.7 

6.8 

4.8 

1.0, 

36 

10  10 

3  57 

9  426 

4  81a 

9.1 

12.0 

5.6 

13.6 

5.1 

4.3 

7.0 

9.3 

6.6 

1.5  I 

37 

7  00 

0  48 

6  276 

1  29a 

6.1 

8.0 

3.8 

9.8 

4.2 

3.6 

5.7 

6.7 

4.8 

1.5 

38 

855 

2  43 

7  536 

8  59a 

1.8 

2.3 

1.1 

8.8 

2.3 

1.9 

3.1 

2.6 

1.8 

2.0 

39 

5  00 

11  12 

4  34a 

11  43a 

10.6 

14.0 

6.6 

16.4 

5.6 

4.6 

7.6 

10.5 

7.6 

1.5 

'  40 

9  00 

248 

8  146 

8  44a 

3.3 

4.3 

2.1 

6.0 

3.1 

2.6 

4.2 

4.2 

2.9 

2.0 

41 

930 

3  15 

8  316 

4  27a 

1.9 

2.6 

1.2 

3.9 

2.3 

1.9 

8.1 

2.7 

1.8 

2.5  ; 

142 

11  20 

6  08 

10  276 

5  22a 

3.7 

6.0 

2.2 

5.2 

0.9 

8.0 

3.2 

4.0 

8.1 

2.5  1 

!  43 

500 

11  20 

4  23a 

U  80a 

7.3 

9.8 

4.2 

9.4 

1.2 

4.2 

4.4 

7.0 

6.4 

2.6 

;  44 

10  00 

8  50 

906a 

4  046 

3.4 

4.5 

2.1 

4.8 

0.8 

2.9 

8.0 

3.7 

8.9 

8.6 

45 

5  10 

11  25 

4  29a 

11  36a 

6.1 

8.2 

3.6 

8.1 

1.1 

8.9 

4.1 

6.0 

4.6 

8.0 

46 

8  00 

2  00 

7  17a 

2  116 

5.4 

7.3 

3.1 

7.2 

1.1 

3.6 

8.8 

6.4 

4.1 

8.0 

47 

10  05 

8  58 

9  10a 

4  086 

8.3 

4.6 

1.9 

4.7 

0.8 

2.9 

8.0 

3.7 

2.7 

3.0 

48 

8  20 

2  08 

7  10a 

2  266 

2.1 

2.8 

1.2 

3.3 

0.7 

2.8 

2.4 

2.5 

1.9 

2.6 

49 

8  00 

148 

7  12a 

2  016 

4.3 

5.8 

2.5 

6.0 

1.0 

3.3 

3.4 

4.5 

3.5 

2.5 

50 

10  18 

4  02 

9  36a 

4  136 

5.6 

7.6 

3.2 

7.5 

1.1 

3.7 

5  14 

3.9 

5.6 

4.3 

2.0 

51 

7  20 

1  08 

6  44a 

1  176 

7.8 

10.5 

4.5 

10.0 

1.3 

4.4 

4.6 

7.4 

5.7 

2.0 

52 

5  50 

12  00 

5  19a 

12  08a 

10.7 

14.4 

6.2 

13.3 

1.5 

6.1 

5.4 

9.7 

7.4 

2.0 

53 

305 

9  17 

2  26a 

9  27a 

6.4 

8.6 

3.7 

8.4 

1.2 

4.0 

4.1 

6.2 

4.8 

2.0 

54 

11  50 

5  40 

11  116 

5  50a 

6.5 

8.8 

3.8 

8.5 

1.2 

4.0 

4.2 

6.4 

4.9 

2.5 

55 

1 

10  00 

J 

1 

1 

400 

9  226 

4  10a 

6.6 

8.9 

3.8 

8.6 

1.2 

4.0 

4.2 

6.4 

4.9 

2.5 

56 

10  00 

844 

9  106 

3  57a 

3.9 

5.2 

2.3 

5.6 

0.9 

3.1 

3.2 

4.1 

8.2 

2.0 

57 

11  50 

5  84 

11  116 

5  45a 

6.4 

8.7 

3.7 

8.4 

1.2 

4.0 

4.2 

6.3 

4.8 

2.0 

58 

2  48 

8  57 

2  08a 

9  07a 

6.3 

8.5 

3.7 

8.3 

1.2 

3.9 

4.1 

6.2 

4.7 

2.0 

59 

8  50 

2  24 

8  16a 

2  336 

8.4 

11.3 

4.9 

10.7 

1.3 

4.6 

4.8 

7.9 

6.1 

2.0 

60 

1 

9  40 

3  14 

8  54a 

3  266 

5.3 

7.1 

3.1 

7.1 

1.1 

8.6 

3.8 

1 

,        5.3 

1 

4.1 

2.0 

396 


TABLE  3.— TIDAL  DIFFERENCES 


a 


1 
2 
3 

4 
5 
6 


7 

8 

0 

10 


11 
12 
13 

14 
15 


16 
17 
18 
19 
20 
21 

22 
23 
24 
25 
26 

27 
28 
29 
30 


31 
32 


33 
84 


35 
36 


37 
38 


39 
40 


41 
42 
48 


J 


Station. 


44 
45 


MALAY  OR  EASTEBN  AK- 
CHIPELA60— Continued. 

■AST  INDIES— oontinned. 

Sumaira,  eatt  oooit^  etc. 

Linga,  Linga  Island 

TaiyongKalean.  Banka  Strait . . . 

Nangka  laiand.  Banka  Strait 

Banka  Point>  Banka  Strait 

Tobo  Ali  Bay,  Banka  Strait 

Clifton  Shoal 

Sunda  Strait, 

Java  Fourth  Point 

Krakatoa  Island 

Kalang  Bayang  Harbor,  Sumatra 
Java  First  Point 

Sumatra,  southwest  eoiut. 

Flat  Cape 

Benkulen 

Padang 

AyerBanffies 

TapanuliBay 

Java^  etc. 

Batavia 

Samarang 

Panka  Point 

Arisbaya,  Surabaya  Strait 

Sembilangan,  Surabaya  Strait . . . 
Surabaya,  Surabaya  Strait 

6ading«  Madura  Strait 

Karang  Kleta,  Madura  Strait 

Pasnruan,  Madura  Strait 

Sapcedie Island.  Madura  Strait.. 
Meinderta  Reef,  Madura  Strait. . 

Baivioewangi.  Baly  Strait 

Pangul,  Java,  south  coast 

Tylatiap,  Java,  south  coast 

Wynkoops  Bay,  Java,  south  coast 

Baly. 

TebunkusRoad 

Badong  Bay 

Lofnbok. 

AmpenamBay 

PyuBay 

Sumbavfa. 

BimaBay 

SapieBay 

Sumha  or  Sandalwood  Island. 

Palmedo  Road 

Nangamessie  Harbor 

FUtres  or  Mangarei  Island. 

Alligator  Bav 

Adenara,  Aaenara  Island 

Timor. 

Koepang 

DilM 

Cyrus  Harbor,  Rotti  Island 

Qasptr  Strait. 
Lanffwas  Island.  Bill! ton  Inland. 


Geographic  position. 


Standard  port  for 
reference. 


Lati- 
tude. 


Dg' 


Shoalwater  Island. 


South. 


0 
1 
2 
2 
3 
4 


14 
58 
24 
53 
00 
54 


6  04 
6  09 
5  44 
644 


5  56 
3  41 
056 

Xorth. 

0  12 

1  35 

Sottth. 

6  06 
6  57 
6  55 

6  56 

7  04 
7  12 


11 
20 
38 
05 
40 


8  13 
8  16 
7  45 
6  55 


8  11 
8  42 


8  35 
8  49 


8  25 
8  30 


9  22 
9  34 


8  45 
8  14 


10  10 

8  34 

10  51 


2  32 

3  10 


Longitude. 


Arc. 


Time. 


£ast. 


104  34 

105  07 

105  47 

106  08 
106  27 
106  03 


105  63 
105  25 
105  02 
105  11 


104  33 
102  13 
100  23 

09  23 
98  50 


100  50 
110  25 
112  84 
112  50 
112  40 
112  44 

112  54 
112  48 
112  55 
114  16 
114  26 


23 
26 


114 
111 
109  04 
106  80 


115  00 
115  07 


116  04 
116  31 


118  42 

119  Ul 


119  45 

120  15 


119  50 
123  07  : 


A.  m. 
6  58 


7 
7 
7 
7 
7 


00 
03 
05 
06 
04 


7  04 
7  02 
7  00 
7  01 


6  58 
6  49 
6  42 

6  38 
6  85 


7 

7 
7 
7 
7 
7 


07 
22 
30 
31 
31 
31 


7  82 
7  31 
7  32 
7  37 
7  38 

7  38 
7  26 
7  16 
7  06 


7  40 
7  40 


7  44 

7  46 


7  55 
7  56 


7  .59 

8  01 


7  59 

8  12 


123  35 

125  48 
123  05 

8  14 
823  , 
8  12 

107  87 
107  13 

7  10 
7  09 

Kame. 


Singapore . 
Galveston . 
Galveston . 
Galveston . 
Galveston . 
Galveston  . 

Sitka 

Sitka 

Sitka 

Sitka 

Key  West. 
Key  West. 
Key  West. 

Key  West. 
Key  West. 

Bataria 

Batavia.... 

Bataria 

Batavia.... 
BaUvia.... 
Hongkong . 

Aden 

Aden 

Aden 

Hongkong . 
Hongkong . 

Sydney 

Sydney 

Sydney 

Sydney 

Sydney 

Sydney.... 

Sydney  — 
Sydney 

Sydney 

Sydney 

Sydney  

Sydney 

Sydney 

Sydney  

Sydney  

Sydney  .... 
Sydney 

Bataria 

Batavia.... 


Page. 


Tidal  dlfferenoes. 


191 
121 
121 
121 
121 
121 


157 
157 
157 
157 


117 
117 
117 

117 
117 


195  • 

195 

195 

196 

195 

187 

256 

255 
255 
187 

187 

219 

219 
219 
S19 


219 
219 


219 

219 


219 
219 


219 
219 


219 
219 


219 
219 
219 


195 
195 


Time. 


Height. 


HW. 


LW. 


Local  time. 


h.  tn. 

—  4  18 
+12  26 
—11  51 
+  12  01 

—  9  35 

—  806 


+  630 

+  609 

+  629 

+  449 


8  12 
3  02 
8  16 

8  22 
3  01 


000 

—  0  26 
+10  33 
+  10  03 
+13  06 
+  2  47 

—  8  31 

—  8  37 

—  8  39 
+  2  18 
+  1  57 

—11  00 
—11  45 
—12  24 

+  8  41 


+  845 
—10  10 


+  11  40 
—  9  80 


8  36 
7  46 


9  01 
9  41 


■  8  41 
-10  01 


-10  11 
.  7  52 
•  9  11 


2  04 
1  89 


h.  m. 

—  4  14 
+10  56 
—11  39 
+11  57 

—  922 
—10  17 


+  6  30 
+  6  09 
+  6  32 

+  4  49 


HW. 


LW. 


RarmotUe 
Tide  Plane. 


feet. 
+  3.9 
+  9.4 
1-8.3 
7.6 
9.4 
3.5 


8.6 
7.4 
9.0 
8.6 


3  13  +  1.6 
3  02  1+  2.9 
3  16    +4.3 


322 
a  02 


00 
42 


0 

+  1 
+12  41 
+12  00 
+  9 
+  3 


09 
02 


—  8  35 

—  8  42 

—  8  44 
+  2  33 

+  2  12 

—11  02 
—11  44 
-12  25 

+  8  41 


+  845 
—10  09 


4-11  40 
—  9  29 


—  8  36 

—  745 


+  1.7 
+  4.4 


0.0 
+  0.9 
+  1.9 
+  2.0 
+  2.6 
+  0.9 


-r  1.5 
T-  1.5 
r  1.5 

—  1. 1 

—  1.5 

+  3.4 
+  1.6 
+  0.9 
+  1.0 


1.8 
4.2 


+  1.5 
+  6.2 


+  1.5 
+  5.0 


9  00    4.  9. 1 
9  41    +11.3 


+  1. 
+1. 


0 

8 


0.0 
—0.1 
—0.1 

0.0 
+0.6 
+0.6 

+0.6 
+0.6 
+0.6 
-0.1 
—0.3 

+1.3 
+0.8 
+0.6 
+0.6 


+0.» 
+1.4 


+0.8 


+0.8 

+1.6 


-i-2.5 
+3.0 


I 


-  8  40 
-10  00 


■10  11 
-  7  52 
■  9  11 


0  25 
0  04 


+  1.5  i  +0.8 
+  3.1     +1.1 


+  4.0 
+  1.5 
+  1.2 


+  ■3.4 
+  2.7 


feet. 

+  1.0 

+0.6 

+0.5 

+0.6 

+0.8 

+0.5 


—2.6 
—2.3 
-2.7 
—2.6 


+L0 

+1.8 
+1.7 


+  1.4 
+0.8 
+0.7 


—0.2 
+0.1 


Ratio 
of 


LSI 

6.M 

5.  €2 
6.78 
Z.K 


0.22 
0.34 
0.1§ 
0.S 


1.49 
2.32 
3.14 

1.59 
3.23 


1.00 
1.32 
1.61 
1.67 
1-65 
1.09 

1.25 
1.25 
1.25 
0.T0 
0.C3 

1.63 
1.34 
1.09 
1.13 


1.2T 
l.M 


1.21 
2.28 


1.21 

2.01 


2.96 
3.46 


1.21 
l.« 


L78 
1.21 
1.15 


2.17 
1.83 


-V 


AND  TIDAL  CONSTANIS. 
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Interval. 


£  ■ 
a 


1 

2 
3 
4 

5 
6 


7 

8 

9 

10 


11 
12 
13 

14 
15 


16 

17 
18 
19 
20 
21 

22 
23 
24 
25 
20 

27 
28 
29 
30 


31 
32 


33 
34 


35 
36 


37 
38 


39 

40 


41 
42 
43 


44 

45 


Mean. 

HWI. 

LWI. 

h.  m. 

A.  tn. 

6  00 

12  13 

6  25 

0  121 

6  50 

0  38] 

5  42 

[11  54 

9  05 

2  52 

[3  37] 

[0  50] 

7  11 

0  58 

6  50 

0  37 

6  10 

0  00 

5  30 

1142 

5  40 

11  52 

5  50 

12  03 

5  35 

11  48 

5  29 

11  42 

550 

12  02 

[1158] 

[5  46] 

6  00 

12  13 
10  48 

4  35 

3  35 

0  48 
5  56 

V 

12  09 

12  a7 

554 

11  52 

5  40 

11  46 

5  33 

11  44 

5  31 

11  38 

11  17J 

[5  25] 
[5  04] 

10  00 

3  45 

9  15 

3  03 

8  33 

2  21 

450 

11  02 

455 

11  07 

10  50 

4  88 

750 

1  37 

11  80 

5  18 

000 

6  12 

050 

7  03 

12  00 

5  48 

11  20 

5  07 

12  20 

6  08 

11  00 

4  48 

10  50 

4  37 

0  45 

6  58 

1150 

5  37 

[3  17] 
2  08 

[0  29] 

[8  21] 

Tropic. 


HHWI. 


h. 


5 

7 


m. 

26a 

45a 

8  22a 

7  20a 

10  34a 

12  03a 


6  466 
6  256 
5  426 
5  076 


5 
5 
5 

5 
5 


386 
486 
346 

276 
406 


0  40a 
9  236 
7  586 

7  286 
10  316 
10  546 

10  506 
10  496 
10  466 
10  066 
0  536 

9  456 

8  596 
8  166 
4  836 


4  896 
10  366 


7  336 
11  186 


-0  17a 
0  37a 


11  406 
11  106 


12  036 
10  466 


10  366 
0  28a 

11  336 


7  45a 

8  10a 


LLWI. 


h.    m, 
12  22a 


— 0 


Ola 
46a 


10  256 


1 
1 


31a 
36a 


1  09a 

0  48a 

0  12a 

11  526 


12  416 
12  426 
12  206 

12  286 
12  356 


8  146 
0  566 
8  31a 
7  50a 
4  59a 


6  42a 

6  07a 
6  02a 
6  02a 
6  19a 
5  54a 

4  13a 

3  34a 

2  54a 

11  346 


11  886 
5  04a 


2  00a 
5  41a 


6  44a 

7  27a 


608a 
5  26a 


640a 
5  15a 


5  02a 
7  30a 

6  09a 


7  496 

8  106 


Bange  of  tide. 


Mean 
(Mn). 


Spring 
(Sg)- 


feet. 
8.5 


feet, 
11.5 


Keap 

(Np). 


/est. 
4.9 


1.7 
2.6 
1.4 
1.7 


1.8 
2.8 
3.8 

1.9 
3.9 


3.6 

4.5 
4.5 
4.5 
2.3 
2.1 

5.5 
4.2 
3.7 
8.8 


4.3 
6.2 


4.1 
7.7 


4.1 
6.8 


10.0 
11.7 


4.1 
5.4 


6.0 
4.1 
3.9 


2.4 
3.8 
2.0 
2.5 


2.6 
4.0 
5.5 

2.8 
5.7 


4.9 


6.0 
8.7 


5.8 
10.9 


5.7 
9.6 


14.2 
16.5 


5.7 
7.6 


8.5 
5.7 
5.5 


I 


0.7 
1.1 
0.6 
0.7 


0.7 
1. 1 
1.4 

0  7 
1.5 


1.7 


6.2 

2.3 

6.2 

2.4 

6.2 

2.3 

2.0] 

2.6J 

1.6 

[1.5 

7.8 

2.6 

5.9 

2.0 

5.2 

1.8 

5.3 

1.8 

2.1 
8.0 


2.0 
3.7 


2.0 
3.3 


4.8 
5.6 


2.0 
2.6 


2.9 
2.0 
1.9 


Great 

tropic 

(Gc). 


feet. 

10.8 

10.3 

9.3 

8.4 

10.1 

.     4.5 


1.8 
2.7 
1.5 
1.8 


2.5 
3.7 
4.8 

2.6 
4.9 


3.0 
4.0 
5.0 
5.1 
5.0 
6.5 

7.2 
7.5 
7.2 
5.0 
4.4 

6.6 
5.1 
4.5 
4.7 


5.2 
7.3 


5.0 
8.9 


6.0 
8.0 


11.4 
13.2 


5.0 
6.5 


7.1 
5.0 
4.8 


6.6 
5.6 


Tropic  dior- 
nal  inequality. 


Dinmal  wave. 


HWQ. 


feet. 
1.3 


0.3 
0.3 
0.3 
0.3 


1.3 
1.6 
1.8 

1.3 
1.9 


2.6 

2.1 
2.3 
2.3 


2.2 
1.9 
1.8 
1.8 


1.9 
2.3 


1.9 
2.6 


1.9 
2.5 


3.0 
3.2 


1.9 
2.2 


2.3 
1.9 
1.9 


LWQ. 


feet 
4.6 


0.6 
0.7 
0.5 
0.6 


0.2 
0.3 
0.3 

0.2 
0.3 


3.8 

4.8 
4.2 

4.0 


1.3 

1.1 
1.0 
1.1 


1.1 
1.3 


1.1 
1.5 


1.1 
1.4 


1.7 
1.9 


1.1 
1.3 


1.3 
1.1  I 
1.1  ' 


Mean  aea  level 
above  plane  of— 


Tropic 
HW 

Inter- 
val. 


h.  m. 


8  37 


Tropic  Predic- 
range,     tiona. 


8  54 


15  01 


17  33 


9  04 


20  42 
20  07 
20  18 
20  35 

19  44 

19  48 
19  50 
19  58 
19  38 


18  44 


7  50 

8  12 


feet, 

4.8 
9.9 
8.2 
7.8 
8.6 
5.7 


0.6 
0.8 
0.6 
0.6 


1.3 
1.6 
1.8 

1.3 
1.9 


8.0 
3.8 
5.0 
5.1 
4.7 
5.0 

4.8 
4.8 
4.7 
4.2 
3.9 

2.6 

2.2 
2.1 
2.1 


2.8 

2.7 


2.2 
3.0 


2.2 
2.8 


3.4 
3.7 


2.2 
2.5 


2.7 
2.2 
2.1 


6.6 
5.5 


feet. 
8.0 
5.6 
5.0 
4.7 
5.7 
2.6 


1.5 
2.3 
1.3 
1.5 


1.9 
2.7 
3.6 

2.0 
3.7 


1.8 
2.2 
2.7 
2.8 
3.4 
4.8 

5.3 
5.3 
5.3 
3.4 
3.1 

5.1 
4.0 
3.5 
3.6 


4.1 
5.6 


3.9 
6.8 


3.9 
6.1 


8.6 
9.9 


3.0 
4.0 


5.5 
3.0 
3.7 


3.4 
3.2 


Tropic 
LLW. 


I 


feet. 
6.1 
5.1 
4.6 
4.2 
5.2 
2.2 


1.0 
1.5 
0.8 
1.0 


0.9 
1.4 
1.9 

1.0 
2.0 


4.0 
4.1 
4.0 
2.7 
2.4 

3.1 
2.4 
2.1 
2.2 


2.4 
3.4 


2.3 
4.2 


2.3 
3.7 


5.4 
6.3 


Varia- 
tion of 
the  com- 
paas. 


^<ut. 

o 


2.0 
2.0 
2.0 
2.0 
2.0 
1.5  I 


1.5 
1.0 
1.5 
1.0 


1.0 
1.5 
1.5 

1.5 
2.0 


1.5 

1.5 

2,0 

1.5 

2.5 

1.5 

2.5 

1.5 

2.6 

1.5 

3.4 

1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.0 


1.5 
1.5 


1.5 
1.5 


1.5 
1.5 


1.5 
2.0 


2.3 
3.0 

1.5 

2.0  ; 

3.3 
2.3 
2.2 

2.0 
2.0 
2.0 

3.3 
2.8 

2.0 
2.0 
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TABLE  3.— TIDAL  DIFFERENCES 


a 


1 

2 


7 

8 

9 

10 

11 

12 


13 
14 

15 
Itf 


17 
18 
19 
20 
21 
22 
28. 

24 
25 


26 

27 
28 


29 
80 
31 
32 
33 

34 
35 

se 

87 

88 


39 
40 
41 


42 
43 
44 
45 

46 
47 
48 
49 
50 
51 
52 

53 
54 
55 
56 
57 
58 
59 


Station. 


MALAY  OR  EASTERN  AR- 
CH IP£L  AGO— Continued . 

K4BT  INDUS— continued. 

Carimata  Strait. 

Montaran  Islands 

Knmpnl  Island 


Geographic  position. 


Lati- 
tude. 


Longitude. 


Arc.    I  Time. 


'  Borneo, 

3  '  BaAor,  Koetei  River  Entrance. 

4  ,  KottaBanieReef 

5  Jelai  River  Entrance 

6  Padang  Tikar  River 


I. 


Bnrong  Islands 

Po  Point.  Sarawak  River  Entrance 

Sarawak,  .Sarawak  River 

Victoria  Harbor,  Labnan  Island . . 

Kudat  Harbor 

Sandakan  Harbor 


Sovth. 

o      ' 

2  35 
2  43 

0  43  ! 
:i  12 
2  53 
0  38 
Xorth. 
0  47 


£a9t. 


Standard  port  for 
reference. 


Kame 


43 
32 
20 
53 
50 


CeUbet. 

ManadoBay 1  30 

Likupang  River,  Banka  Strait ,  141 

I  South. 

Makassar 5  09 

Brill  or  Spectacle  Reef 0  05 

Molucca  Igiands.  \ 

C^jeli  Bay,  BoUro  Island '  3  19 

Amboina  Bay,  Ambolna  Island . . . '  3  41 

Wabai  Bay,  Ceram  Island '  2  46 

Banda  Harbor,  Banda  Islands •  4  33 

Dobbo  Harbor.  A rni  Islands 5  45 

Sannana  Bay,  Xnlla  Besi  Island . .  2  03 

Gebi,  Fow  Island 0  05 

,\orth. 

Temate •  0  50 

Manganitn  Bay,  Sangir  Island I  3  UO 

PHIUPPINE  MLANDA. 

Sulu  Icland*. 
Tataan  Harbor,  Tawi-tawl  Island. 

Port  Siassi.  Siassi  Island 

Jolo,  Jolo  Island 


108  44 

110  04 


117  33 
116  40 
110  45 

109  15 

108  42 

110  31 
110  85 
115  12 
110  51 

118  07 


124  46 

125  02 

119  22 
118  54 


127  C4 

128  07 

129  81 
129  53 
184  16 
125  57 
129  30 


A.  M. 

7  15     Batavla. 
7  20  ,  BaUvia. 


I 


127  20  ' 
125  28 


5  13  :  119  56 

5  32 

6  04 


i  120  51  I 
120  59  . 


Mindanao  Island. 

Davaoor  Yergara,  Gulf  of  Davao. . 

Zamboangs.  Basilon  Strait 

PortDapitan 

Surigao 

Port  Caoab,  Slargao  Island 

Palawan  Island. 

Secam  Island,  Balabac  Strait 

Ulugan  Bay 

Cavern  Island 

Paly  or  Barren  Island 

Port  Royalist  or  Princess  Bay 

Iloilo  Strait. 

Point  Bondnlan,  Gnimaras  Island. 

Iloilo,  Panay  Island 

Point  Cabugao,  Gnimaras  Island. . 

Leyte,  Samar,  and  Buriat  Iriandt. 

Maasin,  Levte  Island 

Tacloban,  Leyte  Island 

Palapag,  Samar  Island 

Busainga,  Bnrrias  Island 

Luzon  Island. 

Balayan,  G  iilf  of  Balayan 

Mariveles,  Entrance  to  Manila Bav 
Corregidor  I..  Ent.  to  Manila  Bay*. 
Manila,  Pssig  River  Entrance  . . . 

Olongapo.  Siibig  Bay 

Bolinao,  Gulf  of  Lingayen 


7  02 
6  54 

8  38 

9  48 
9  50 

8  11 

10  06 

11  13 
10  42 

9  44 


I 


125  35 

122  03 

123  24 

125  29 

126  03 

116  58 

118  47 

119  16 
119  42 
118  42 


Port  Sual,  G  ulf  of  Lbigayen 

Santo  Tomas,  Gulf  of  Lingayen  . . 
San  Femaudo,  Gulf  of  Lingayen . . ' 

Aparri.  Cagayan  River 

Port  San  Pio  Y,  Camiguin  Island  .; 

Alabat  Island,  Lamon  Bay 

Tabaco.  Tabaco  Bay 

Legaspi,  Gulf  of  Atbay 


13  56 

14  26 
14  24 
14  36 
14  5U 
16  24 
16  04 

16  16 
16  37 
18  22 
18  50 
14  08 
13  22 
13  (19 


120  44 

120  29 
120  34 
120  57 
120  16 

119  56 

120  06 

120  24 
1*^0  18 

121  37 
121  50 
121  52 
12{  44 
123  45  I 


Ti'lal  differenoes. 
Time. 


I 


Ratio 
Height.  of 

ranges. 


Local  time 


7  50  Galveston. 

7  47  ,  Galveston. 

7  23  I  Singapore. 

7  17  Singapore. 


15 
22 
22 
41 
47 
52 


Singapore. 
•Singapore. 
Singapore. 
Singapore. 
Singapore. 
Singapore. 


195 
195 


121 
121 
191 
191 

191 
191 
191 
191 
191 
191 


h.m. 
+  5  43 
+  6  83 


+ 


A.   m. 

-1-  7  19 
+  8  OR 


Harmonic 
Tide  Fianc. 

feet.  ;  feet. 
+  1.9  +0.1 
+4.7     +0.3 


1  41 

-t- 

2  31 

0  33 

+ 

0  17 

1  11 

-»- 

1  15 

3  19 

— 

8  16 

+9.0 
+5.6 
—0.3 


5  44 

6  19 
4  59 
0  45 

0  30 

1  40 


+ 


5 
6 

4 
0 
0 
1 


41 
16 
53 
41 
26 
46 


—0.9 
-L5 
-r6.3 
-2.0 
—0.9 
—2.4 


I 


+8.5 

+2.5 

0.0 

0.0 

—4).  2 
+0.4 
+L6 
—0.5 
—0.2 
—0.6 


8  19 
8  20 


7 
7 


57 
56 


8  28 
8  28 
8  38 
8  40 
8  57 
8  24 
8  38 

8  29 
822 


Port  Townaend 
Port  Townsend , 

Port  Townsend , 
Port  Townsend 


Port  Townsend . 
Port  Townsend . 
Port  Townsend . 
Port  Townsend . 
Port  Townsend 
Port  Townsend . 
Port  Townsend . 

Port  Townsend . 
Port  Townsend 


153 
153 

+  1  27 
4  2  02 

+  1  57 
+  2  30 

153 
158 

-t-  0  08 
-  3  59 

-K  0  88 
—  3  31 

—3.1     — L6 
—0.6  I  —1.0 


-G.6  '  — 1. 
— 6.3  !  — 2. 


8  00  !  Manila. 
8  «)3  ;  Sydney 
8  04     Manila. 


8  22 

8  08 

8  14 

8  22 

8  24 

7  48 

Sydney 
Sydney 
Manila. 
Manila. 
Sydney 


7  55 
7  57 
7  59 
7  55 


Manila. 
Manila. 
ManiU. 
Manila. 
ManUa. 


158 
153 
153 
153 
153 
153 
153 

153 
153 


199 
219 
199 

219 
219 
199 
199 
219 

199 
199 
199 
199 
199 


+ 


3 
2 
1 
2 


18 
13 
16 
49 


46 
46 

15 
22 


—  2  14 

—  2  83 
+  0  26 

—  1  47 

—  2  08 
+  0  53 

+  0  27 

'  +  0  17 

^  0  52 
^  0  42 

-8.1 
+0.6 
—4.2 
+2.2 
— L4 
-r2.1 
-2.6 

—3.6 
-1.3 


— L6 
—0.7 
—1.9 
-0.4 
—1.2 
—0.4 
—1.5 

—1.8 
— L2 


Time  meridian, 

li(P  East- 

—  2  22     —  3  09 
+  9  45     +  9  46 

—  2  01     —  2  58 


+  929 
+  10  36 

—  1  01 

—  0  25 
+  9  49 


I 


+ 
+ 
+ 

+ 


1 
0 
0 
0 

1 


31 
03 
01 
01 
23 


10  38 
10  42 
10  45 

122  33  ; 
122  34 
122  39 

8  10 
8  10 
8  11 

10  08 

11  15 

12  38 

13  02 

124  50 

125  00 
125  00 
123  14 

8  19 
8  20 
8  20 
8  13 

Hongkong 
Hongkong 
Hongkong 


187  +  1  32 
187  +  1  36 
187     +  1  48 


Sydney 
Sydney 
Sydney 
ManUa. 


219 
219 
219 
199 


+  2  57 
+  10  27 
+10  34 
+  3  10 


+  9  27 
+  10  41 

—  1  23 

—  0  47 
+  9  52 

+  0  54 

—  0  34 

—  0  36 

—  1  08 

—  1  24 


Mean  Ixncer 
Low  Water. 

+  1.5  —0.5 
+3. 6  —0. 6 
+0.3     —0.2 


+2.0 
+0.8 
+  1.0 
+  1.4 
+2.5 

+0.1 
+0.7 
+0.5 
+0.9 
+  1.8 


-^  1  39  —2.2 
+  2  19  —1.4 
+  2  ::5     —0. 3 


8  08 
8  02 
8  02 
8  04 
8  01 
8  00 
8  00 

8  02 
8  01 
8  06 
8  07 
8  07 
8  15 
8  15 


Manila. 
Manila. 
Manila. 
ManiU. 
Manila. 
Manila. 
Manila. 


Manila... 
Manila... 

Apia , 

Nagasaki 
Nagasaki 
Nagasaki 
Nagasaki 


199 

—  2  31 

2  16 

1 

u.o 

199 

—  0  24 

—  0  21 

—0.2 

199 

—  0  20 

—  0  16 

-0.1  ! 

199 

0  00 

0  00 

0.0 

199 

—  0  28 

-  0  28 

—0.9 

199 

—  0  57 

+  0  59 

—1.7 

199 

—  0  51 

+  1  39 

—1.8 

199 

-  1  19 

+  1  34 

-1.2 

199 

1  21 

+  0  30 

-1.6  ' 

207 

—  1  28 

-  1  01 

+0.2 

171 

—  2  21 

—  2  30 

—4.0 

171 

+  1  29 

+  1  30 

—1.2 

171 

—  2  21 

—  2  16 

—3.8 

171 

+  9  39 

+  9  30 

—3.6 

—0.6 
—0.6 
+0.4 
—0.6 
—0.5 

—0.1 
—0.3 
—0.1 
-0.3 
—0.5 


—1.6 
—1.4 
— l.l 


+  2  13  _  1. 8     — 0. 8 

+  11  12  —3.0     —0.8 

+  10  37  +0.2  j  —0.6 

—  0  02  +0.7—0.3 


—0.2  I 

0.0 
+0.1 

0.0  ' 
—0.1 
+0.5  ' 
+0.4 

+0.4 
+0.4 
0.0 
—1.6 
— L2 
-1.6 
—2.0 


1.61 
2.47 


4.70 
3.05 
0.96 
0.94 

0.89 
L19 
1.84 
0.73 
0.87 
0.67 


0.71 
L07 

0.65 
0.31 

0.71 
L25 
0.56 
1.49 
0.96 
48 
79 


1. 
0. 

0. 
0. 


65 


1.43 
2.21 
LOO 


L76 
0.97 
Lll 


1. 
1. 


41 
85 


07 
2>J 
13 
1.26 
L41 


0.82 
0.97 
1.24 


0.71 
0.38 
1.24 
1.20 

1.07 
0.94 
0.96 
1.00 
0.83 
0.50 
0.52 

0.65 

a  57 

1. 04 

a  61 
i.vd 

0.65 
0.74 


AND  TIDAL  CONSTANTS. 


899 


1 

m 

M 

a 

mm 
] 

1 

1 

1 
2 

3 

4 
5 
6 

I 

9 
10 
11 
12 

13 
14 

15 
16 

17 
18 
19 
20 
21 
22 
23 

24 
26 

20 
27 
28 

'  29 

;  30 

31 

Intenral. 

Range  of  tide. 

1 
1 

Tropic  diur- 
nal inequality. 

Diamal  wave. 

1 

M^im  sea  level 
aUove  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 
(Mn). 

1 

Spring 
(9g). 

1 

Neap 
(Np). 

Gieat 
tropic 

(Go). 

HWQ. 

LWQ. 

Tronic 
HW 

inter- 
val. 

Tropif- 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWl. 

HHWI. 

LLWI. 

A.  tn. 

[9  80] 

h.  M. 

ra  181 

16  32a 
16  22a 

1 

1 

9246 

7  106 

10  47a 

6  17a 

3  61a 

3  22a 

4  49a 

8  47a 

9  05a 

11  09a 

4  39a 

5  29a 

3  16a 
—1  29a 

-rO  Ola 
1  19a 

4  18a 

0  48a 

1  15a 
1  02a 

8  47a 

3  36a 
3  41a 

7  106 

6  576 

7  356 

6  066 
6  586 

8  466 

9  306 

6  256 

10  506 

9  306 
9  306 
9  806 

10  606 

10  206 
10  276 

10  466 

11  566 

7  066 
7  076 
0  80a 

7  046 
9  106 
9  146 
9  866 
9  146 

8  366 
8  416 

8  156 

8  126 

5  306 

5  156 

9  136 

6  236 
6  546 

h.  w. 
8  08a 

feet. 

feet. 

feet. 

feet. 
4.9 
7.5 

7.0 
4.6 
6.9 
7.1 

6.8 
8.7 
12.9 
6.7 
6.7 
6.3 

6.6 
9.0 

6.2 
3.6 

6.6 
10.2 

6.4 
11.9 

8.4 
11.8 

7.1 

6.2 
8.5 

6.6 
9.6 
5.0 

8.8 
6.4 
5.1 
;        6.6 
9.2 

4.9 
6.5 
6.2 
5.8 
6.5 

5.  .> 
6.2 
7.5 

4.2 
2.6 
6.6 
6.5 

4.9 
4.3 
4.4 
4.6 
8.8 
2.3 
2.4 

3.0 
2.6 
2.9 
6.5 
8.3 
6.7 
4.9 

feet. 

feet. 

h.  fn. 

feet. 
4.9 
7.6 

6.0 
3.7 
3.8 
3.8 

3.6 
4.2 
6.3 
8.3 
3.6 
3.2 

4.5 
5.6 

4.3 
3.0 

4.5 
.6.0 
4.0 
6.6 
6.3 
6.5 
4.7 

4.3 
5.3 

4.7 

feet. 
2.8 
4.3 

6.9 
4.7 
5.4 
5.4 

5.0 
6.5 
9.6 
4.3 
6.0 
4.1 

4.3 
5.9 

4.0 
2.2 

4.3 
6.6 
3.6 
7.6 
5.4 
7.5 
4.6 

4.0 
5.4 

2.1 
4.3 
1.7 

3.5 
2.1 
1.7 
2.0 
3.8 

1.6 
1.8 
1.8 
1.9 
2.0 

2.1 
2.6 
8.3 

1.5 

0.9 

.     2.6 

1.8 

.    1.6 
1.5 
1.6 
1.6 
1.1 
1.0 
0.9 

1.2 
1.0 
1.5 
2.6 
4.2 
2.7 
2.6 

feet. 
2.4 
3.8 

3.5 
2.6 
4.1 
4.1 

8.9 
6.0 
7.2 
8.3 
3.8 
3.1 

8.9 
6.3 

3.8 
2.2 

3.8 
6.0 
3.2 
0.8 
4.9 
6.8 
4.2 

3.7 
4.9 

3.0 
6.3 
2.2 

4.2 
2.4 
2.8 
2.9 
6.2 

2.2 
2.4 
2.3 
2.6 
3.1 

2.6 
2.9 
3.5 

1.9 
0.9 
8.1 
2.4 

2.2 
1.9 
2.0 
2.0 
1.3 
1.1 
1.1 

1.3 
1.2 
1.7 
3.5 
5.1 
3.6 
3.5 

Eatt. 

o 

2.0 
2.0 

2.0 
2.0 
2.0 
2.0 

2.5 

2.6 

2.5 

2.0  ; 

2.0 

2.0 

1.5 
1.6 

2.0  1 
2.0 

2.0 
2.0 
2.0 
2.5 
3.0 
2.0 
2.0  i 

2.0 
1.5  . 

2.0  ' 

2.0 

1.5 

1.0 
1.5 
1.6 
1.0  j 

1.0  1 

1 

1.5 
1.5 
1.5 
1.5 
1.5 

1.0' 

1.0 

1.0 

1.0 
1,0 
1.0 
1.0 

1.0 

1.0 

1.0 

1.0; 

1.0  1 

0.5  • 

0.5 

0.5  1 
0.5  ; 
0.5 
0.5 

1.0 
1.0 
1.0 

1 

[10  2oi:    t*  07] 

1 

[7  46]'     [1  33] 
5  311    ril  44 

3  57a 

0  686 
11  09a 

1 

1 
i 

i.3 
1.1 
1.0 

1.0 
1.2 
1.6 
0.9 
1.0 
0.9 

0.8 
0.9 

0.7 
0.6 

0.8 
1.0 
0.7 
1.1 
0.9 
1.1 
0.8 

0.7 
0.9 

8.8 
3.6 
3.6 

3.5 
4.0 
6.0 
3.2 
3.5 
3.0 

4.4 
5.5 

4.3 
2.9 

4.4 
6.9 
3.9 
6.4 
5.2 
6.4 
4.7 

4.3 
5.2 

22  18 
........ 

"1938" 

•    •••■••a 

11  30 
7  00 

4  35 

4  00 

5  20 
0  35 
9  50 

12  00 

6  00 
6  35 

4  40 

0  33 

1  20 

2  20 

5  50 

1  45 

2  20 
2  00 

6  00 

5  00 
4  50 

ro  201 

^5  18^ 
0  47 

10  47 

10  12 

11  :i5 
3  23 
3  38 

1       5  50 

1 

12  15 
0  23 

10  65 

6  46 

7  32 

8  32 

12  00 

7  57 

8  32 
8  10 

11  12 

11  10 
11  00 

1 

13  251 

6  296 
0  606 

10  69a 

10  22a 

11  43a 
3  366 
3  606 
6  036 

12  24a 
0  306 

11  04a 

6  69n 

7  41a 

8  38a 

12  08a 
8  03a 
8  89a 
8  16a 

11  19a 

11  18a 
11  07a 

3  00a 
0  18a 
3  16a 

0  49a 
2  06a 
5  00a 

5  46a 

1  10a 

6  50a 
6  30a 

5  30a 

6  00a 

6.4 
5.3 

5.0 
6.7 
10.4 
4.1 
4.9 
3.8 

3.7 
5.6 

3.4 
1.6 

3.7 
6.5 
2.9 

7.8 
5.0 
7.7 
4.1 

3.4 
5.1 

[2.01 

7.3 
7.2 

1 

|.       6.7 

,        9.0 

14.1 

5.5 

6.6 

6.2 

4.3 
6.4 

3.9 
1        1.9 

4.2 
7.5 
3.3 
9.0 
5.7 
8.8 
4.7 

3.9 
5.8 

r2.6i 

8.1 
8.1 

2.9 

8.9 

6.1 

i      2.4 

!      2.8 

;      2.2 

3.1 
4.7 

2.9 
1.4 

.      3.1 
5.5 
2.4 
6.6 
4.2 

1      6.5 
3.4 

2.9 
4.3 

[1.3] 
6.4 

'    ri-01 

\9    *rWJ            I             -J 

5  54  ,  -0  18 

r9  381'     ^8  101 

^7.6^        ^8.6^ 

[1.6]      ra.oi 

3.4 

0.5 

3.4 
4.0 

6  00 
6  50 

1.         J 

—0  13 
0  42 
r4  501 

6.0 
3.8 

[1.6] 
fl.9 

k    -  -  J        ». —  -  J 

6. 9  1       5. 1 

3.8         2.8 

[2.0]      [1.0] 

2.fii.       1.3 

4.7 
3.6 

0.4 
0.3 

4.7 
3.6 
4.0 
4.6 
4.8 

4.0 
4.2 
4.2 
4.3 
4.6 

4.0 
4.4 
5.0 

3.0 
2.2 
4.0 
4.2 

4.0 
3.8 
3.9 
3.9 

32      rii  ini      1 6  151 

33  , 

:34 
1  35 

1  36 
,37 
,  38 

i 

39 
40 
41 

42 
43 
44 

!  45 

1 

46 
47 

,48 
'  49 
>  50 

;  51 

^         1    * 

6  20 

ni  531 

0  10 
'     r5  441 

6.3^ 
[1.6 

7.2^ 

[1  91 

^5.4 
[1,0] 

4.8 

0.5 

10  30 
10  80 

10  20 

11  80] 

11  03 
11  06 
11  20 

11  47 

6  53 

7  00 

[4  30] 

[4  28 
4  28 

4  20 

5  20 

1.6 
1.6 
1.7 
1.9 

2.1 
2.0 
2.3 
2.  5 

L  —  -J 

1.1 
1.0 
1.2 
1  .<t 



«■••■•     •• 

4  40a 

4  42 

5  22 
5  39 

4  50 
1  26 
0  50 
[10  20] 

[4  60] 

6  52a 
6  26a 
6  36a 

6  20a 
3  39a 
2  05a 
6  20a 

1.       J 

2.7 
3.2 
4.1 

2.4 
1.3 
4.2 

fl.61 

t  -    J 

3.5 
4.2 
6.4 

2.8 
1        1.5 
4.8 
[2.11 

1.7 
1.9 
2.4 

2.0 

1.1 

3.6 

[1.1] 

[1.0 

3.4 
3.7 
4.2 

8.0 
2.2 
4.0 

2.4 
2.6 
2.9 

0.3 
0.2 
0.4 

**2i'ii' 
io'ii' 

111  07] 

1 
3  56a  > 

[1.5] 

1.91 

10  19 
10  22 
10  44 
[9  42 
no  21 

8  53 
3  56 

6  50a 

5  55a 

6  13a 

6  51a 

7  08a 
7  48a 

7  45a 
6  40a 
0  15a 
—0  03a 
3  46a 
0  09a 
0  17a 

1.3 
1.2 
^1.4 
2.4 
0.7 
0  6 

1.7 
1.6 
1.8 
2.8 
0.9 
fl  8 

'      0. 8 

0.8 

ro.9 

r2.i 

[0.4 
ru.  4 

20  50 
20  27 

4  10 

^4  33 

8  44 
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3.6 
3.1 

20  08 

52      [10  20] 
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....... 

20  29          3. 3 

53  [9  26]      [4  23] 

54  r9  40         3  291 

[0.9] 

ro.8' 

[1.2]      [0.6] 
l-Oi        0.5 
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1        2.9 
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1 

55  ; 

,  56  1 

1  57  ■ 

58 
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1 

5  43^ 

6  00 
9  50 
6  08 
5  43 

1 

■0  02 
■0  12 
3  38 

0  00 

1  46 

1 

2.6^ 

3.8 

6.2 

4.0 

4.6 

8.2^ 

5.0 

8.1 

6.2 

5.7 

1.9^ 

2.7 

4.3 

2.8 

2.6 

0.6 
1.1 
1.4 
1.1 
0.8 

0.6 
2.0 
2.5 
2.0 
1.5 
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TABLE  3.— TIDAL  DIFFERENCES 


k 

5^  ; 


27 
28 
2J» 
30 
31 
32 
33 


34 
36 
36 


37 
38 


39 
40 


41 


I 
2 


3 

4 


6 
7 


8 

9 

10 

11 


12 
13 


14 
15 
16 

17 
18 


19 
20 
21 
22 
23 
24 
25 
26 


Station. 


Geographic  position. 


Standard  port  for 
reference. 


Lati- 
tude. 


Longitude. 


Arc.    I  Time. 


POLYNESIA. 


NORTH  PACIFIC  OUOUP8. 

Bonin  or  Arzohispo  Uland*. 


North. 
o    / 

Newport,  Hillsboro  Island 26  36 

Port  Lloyd,  Peel  Island 27  05 


East. 


o      / 

142  00 
142  12 


h.  m. 
929 
9  29 


Jjodrone  or  Mariana  Jtlands. 

Guam  or  Gufuan  Island 13  26 

Saipan  Island 15  19 

Caroliyie  Itland*. 

Tomil  Baj',  Yap  or  Uap  Island ,    9  30 

Kiti  Harbor,  Ponapl  Island ,    6  47 

Kusaie  or  Ualan  Island ;    5  20 


144  39 

145  44  I 


138  05 
168  08 
168  05 


9  39 
9  43 


9  12 
10  33 
10  52 


Marahall  Islands. 


Klv<vjalein  Island 

Ebon  Atoll  or  Boston  Island. . 

Ailuk  Island 

Port  Rhin,  Mulgrave  Islands. 

Gilbert  Islands. 


Apamama  or  Hopper  Island 
Apaiang  or  Charlotte  Island 


Detached  islands. 


8  40     167  45 

4  85     168  40 

10  25  ,  170  00 

6  14     171  45 


0  30 

1  50 


173  55 
172  50 


11  11 
11  15 
11  20 
11  27 


11  36 
11  31 


W^st. 


Midway.  Islands 28  15 

Howlaud  Island 0  53 

Palmyra  Inland  5  50 

Fanning  Island 3  50 

Christmas  iHland i  55 

Hawaiian  or  Sandteieh  Islands. 

Kauai  Island 21  57 

Ho?roLCLU,  Oahu  Island 21  18 

Kaunakakai.  Molokal  Island 21  05 

Kahului,  Maui  Island 20  54 

Kihei,  Maalaea  U.,  Maui  Island..  20  47 

Lahaina,  Maui  Island i  20  50 

Kealakekua,  Hawaii  Island 19  28 

Hilo,  Hawaii  Island 19  46 


SOUTH  PACIFIC  OROUP8. 

Detached  islands. 


South 

Sala  V  Gomes  Island 26  19 

27  10 
27  37 
10  00 
9  00 
13  13 
13  24 


Eatfter  Island 

Rapa  or  Oparo  Island 

Caroline  Atoll 

Tonga-rewa  or  Peiirhyn  Island 

Suvarof  Island 

Uea,Uve«,  or  Wallis  Island.... 


..I 


Tuamotu  or  Low  Archipelago. 

Ganibier  or  Mangareva  Island. . 

Bow,  Harpe  or  Mao  Island 

N  airsa  or  Itangiroa  Island 


177  21 
176  35 
162  10 
150  20 
157  20 


159  40 
157  52 
157  02 
156  29 
156  28 
156  40 
155  56 
155  06 


105  26 
109  21 
144  19 
150  15 
157  55 
163  12 
176  08 


n  49 

11  46 
10  49 
10  37 
10  20 


10  39 
10  31 
10  28 
10  26 
10  26 
10  27 
10  24 
10  20 


Marquesas  Islands. 

Santa  Christina  or  Taou-ata  I  . . . 
Tai'O-hae  B.,  Nouka  Hiva  Island. 

Society  Islands. 

Tahiti  or  Otaheite  Island 

Borabora  or  Bolabola  Island 


23  05 
18  20 
14  58 


9  55 
8  52 


135  00 
140  45 
147  52 


139  08 

140  00 


I 


Tubuai  or  Austral  Islands. 
Tubuai  Island 


Cook  or  Hervey  Islands » 
42     Rarotoiiga  Island ,2115     159  40 


17  30     149  30 
16  30     151  45 


23  25     149  33 


7  02 

7  17 

9  37 

10  01 

10  32 

10  53 

11  45 


9  00 
9  23 
9  51 


9  17 
9  20 


9  58 

10  07 


9  58 


10  39 


Name 


Page. 


Honolulu 
Honolalu 


Honolulu 
Honolulu 


Honolulu 
Honolulu 
Honolulu 


303 
203 


203 
203 


203 
203 
203 


Honolulu 203 


Honolulu 
Honolulu 
Honolulu 


203 
203 
203 


Honolulu I    203 

Honolulu '    203 


Honolulu 
Honolulu 
Honolulu 
Honolulu 
Honolulu 


Honolulu 
Honolulu 
Honolulu 
Honolulu 
Honolulu 
Honolulu 
Honolulu 
Honolulu 


203 
203 
203 
203 
203 


203 

203 
203 
203 
203 
203 
203 
203 


Apia. 

Apia. 

Apia. 

Apia 

Apia. 

Apia 

Apia. 


207 
207 
207 
207 
207 
207 
207 


Apia. 
Apia. 
Apia. 


Apia. 
Apia. 


Apia. 
Apia. 


Apia. 


Apia. 


207 
207 


207 
207 


Tidal  differencea. 


Time. 


Ratio 
Height.  of 
raagee. 


HW.         LW.      HW.     LW. 


Local  Hine. 

h.  f». 


Mean  Lower 
Low  Water. 


h.  tn.  I 
-f  7  01  I 
+  1  41 


2  51 
2  31 


+ 


+ 


6  58 
1  43 


8  03 
2  33 


+  2  47 
-  0  31 
+  1  28 


-  0  82 

+  0  12 

+  0  17 

+  0  27 


+  2  44 
-  0  29 

+  1  30 


-  0  30 
+  0  14 
+  0  14 
+  0  28 


feet. 

+L1 

+0.9 


-fO.9 
+0.5 


+L6 
+2.4 
+1.7 


/e€t. 
+0.1 
+0.1 


+0.1 
+0.] 


0.0 
-4-0.2 
^0.1 


I 


I 


_  0  03     —  0  01 
+  0  12      f  0  14 


+ 
+ 

+ 
+ 


0  14 
3  25 

1  41 

2  13 
0  38 


—  0  12 
+  3  25 

1  43 

2  15 
0  38 


+ 
+ 
+ 


Time  tneridian, 

157°  SO'  W. 


f  0  22 

+  0  29 

+0.5 

000 

0  00 

0.0 

-  1  11 

1  06 

+  0.6 

—  1  43 

—  1  44 

rO.8 

—  0  08 

—  0  26 

+  0.6 

—  0  18 

-  0  05 

+0.7 

-  1  33 

—  1  56 

-0.1 

-  0  48 

—  1  04 

+0.8 

Local  time. 


+  9  51 
r  6  32 

+  6  06 

+  9  57 
-11  52 

+  9  09 


+  9  53 
+  6  32 
+  6  08 
+  9  58 
—11  60 
+  9  09 


207  I 
207 
207  , 


—12  09  I  —12  09 


4  40 

3  49 

1  68 


3  59 
2  30 


—  6  53 

—  6  43 


_^ 

4  40 

«. 

3  47 

1  58 

207     —  3  28 


207 


0  27 


3  57 
2  37 


—  6  53 

—  6  41 


3  28 


—0.7 
—0.7 
—0.9 


0.0 
+0.4 


—0.1 
— 0. 1 
—0.1 


0.0 
+0.1 


+2.7  fO.4 

+8.1  +0.5 

+4.3  .  -to. 5 

+3.3  '  +0.5 


+3. 1      +0. 5 
+3. 1      +0. 5 


-0. 2  +0. 1 

+4.3  +0.5 

+0. 2  +0. 2 

+  L0  -1-0.3 

-rl.O  +0.3 

Mean  Loteer 
Low  Water. 

+0.1 
0.0 
+0.2 
+0.3 
+0.2 
-rO.2 
0.0 
+0.2 


Harmonic 

Tide  Plane. 

+0.2 

0.0 

-0.2 

0.0 

—0.7 

—0.1 

— L9 

—0.3 

-L4 

-0.1  . 

—0.7 

-0.1 

+  1.2 

+0.2 

—2.0     -0.2 
—1.6     —0.2 

I 

I  I 

—0.7     —0.1  ! 


—  0  25     —0. 4 


0.0 


1.87 
1.61 


l.Tu 
1.36 


129 

2.8fe 
2.37 


i97 
3.22 
4.24 

3.:» 


3.22 

3.22 


0,76 
4.24 
1.U2 
1.61 
1.61 


1.36 

l.lRl 

1.36 
1.44 

1.36 
1.44 
1.10 
1,53 


i.y6 

0.91 
0.75 
0.33 
0.47 
U.75 
1.42 


0.75 
0.75 
0.67 


0.9i: 

l.lfi 


0.31 
0.43 


0,75 


O.Js 
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Range  of  tide. 


'nll'SSSnaUty.   I>i°™al 


wave. 


Mean  sea  level 
above  jilane  of— 


1 
2 


3 
4 


5 
6 


8 

9 

10 

11 


12 
13 


14 

15 
16 
17 
18 


19 
20 
21 
22 
23 
24 
25 
26 


27 
28 
20 
30 
31 
32 
3:( 


34 

35 

'  36 


37 
38 


A.  m. 

11  30 

6  10 


I 


20 
00 


7  15 
4  00 
6  00 


4  00 
4  45 

4  50 

5  00 


4  30 
4  45 


3  30 
7  10 
5  25 
60U 

4  25 


00 
46 
38 
08 
3  43 
3  32 

2  20 

3  00 


00 
40 
10 
00 
00 
10 


6  40 


1  50 

2  40 
4  30 


h.  m. 
5  15 
0  00 


1  20 
0  50 


1  00 
10  J5  ' 
12  15 


10  15  > 

11  00  i 
11  00  I 
11  15 


10  45 

11  00 


0  45 

1  00 

11  40 

12  15 
10  38 


10  20 
9  50 
8  56 

8  20 

9  38 
9  58 


8 
9 


10 
06 


10  15 
6  53 
625 
10  14 
12  15 
9  23 
028 


8  03 

8  55 

10  43 


2  30  '      8  45 

3  50  >     10  05 


30  '     12  00         5  48 
40       12  10  '      6  00 


A.  m. 
11  30a 
6  20a 


7  30a 
7  11a 


724a 
4  07a 
6  08a 


4  08a 

4  52a 
456a 

5  07a 


4  37a 
4  52a 


3  44a 
7  16a 

5  37a 

6  10a 

4  35a 


4  11a 
3  50a 
2  40a 
2  18a 
53a 
32a 
32a 


3 
3 
2 


3 
0 
0 
3 
5 
3 


3  20a 


50a 
38a 
OOa 
58a 
58a 
09a 


6  30a 


1  49b  I 

2  306 
4  386 


2  206 

3  406 


11  58a 

12  08a 


41    3  00    9  13     2  596 

I 


42    6  00   12  15    5  596 


h.  m. 

4  18a 
—1  03a 


0  22a 
—0  17a 


0  06a 

9  286 

11  236 


9  296 
10  156 
10  216 
10  326 


10  006 
10  156 


8  156 
0  21a 

10  216 

11  126 
0  356 


0  136 
8  306 
7  406 

7  186 

8  366 
8  566 
6  536 
8  046 


10  256 
7  046 
6  356 
10  286 
12  316 
0  336 
0  35a 


8  136 

0  056 

10  556 


8  556 
10  146 


6  046 
6  126 


0  236 
12  246 


Mean 

(Mb). 

Spring 
(Sg). 

1 

Neap 

(Np). 

feet. 
2.2 
1.0 

feet. 
2.8 
2.4 

feet. 
1.6 
1.4 

Great 

tropic 

(Go). 


2.0 
1.6 


S.7 
3.4 
2.8 


3.5 
3.8 
5.0 
4.0 


3.8 

8.8 


0.0 
5.0 
1.2 
1.0 
1.0 


1.6 
1.2 
1.6 
1.7 
1.6 
1.7 
1.3 
1,8 


2.7 
2.8 
l.O 
0.0 
1.2 
1.0 
3.6 


1.0 
1.0 
1.7 


2.5 

2.8 


0.8 
1.1 


1.0 
2.2 


2.6 
2.0 


I 


3.4 
4.3 
3.5 


4.4 

4.7 
6.2 
5.0 


4.7 
4.7 


1.1 
6.2 
1.5 
2.4 
2.4 


2.0 
1.5 
2.1 
2.2 
2.1 
2.2 
1.6 
2.3 


3.3 
2.8 
2.4 
1.1 
1.5 
2.4 
4.4 


2,4  I 

2.4 

2.1 


3.1 
3.6 


1.0 
1.4 


2.4 

2.7 


1.5 
1.1 


1.9 
2.4 
2.0 


2.5 
2.7 
8.6 
2.8 


2.7 
2  7 


0.6 
3.6 
0.9 
1.4 

1.4 


1.1 
0.8 
1.1 
1.2 
1.1 
1.2 
0.0 
1.3 


I 


2.0 
1.7 
1.4 
0.7 
0.0 
1.4 
2.7 


1.4 
1.4 
1.3 


1.0 
2.1 


0.6 
0.8 


1.4 


1.7 


8.6 

3.1 


3.6 
2.6 


4.0 
4.0 
4.2 


5.0 
5.4 
6.8 
5.6 


5.4 
5.4 


1.7 
6.8 
2.1 
3.1 
8.1 


2.6 
2.0 
3.2 
3.3 
8.2 
8.3 
2.2 
3.4 


HWQ.ILWQ. 


2.8 
2.4 
1.0 
0.0 
1.2 
1.0 
3.7 


1.0  ' 
1.7 


feet. 
2.0 
1.0 


3.0 
1.7 


I 


2.6 
2.0 


0.8 
1.1 


1.0 


2.2 


I 


2.2 
2.5 
2.3 


2.5 
2.6 
3.0 
2.7 


2.6 
2.6 


1.3 
3.0 
1.5 
1.0 
1.9 


1.7 
1.5 
2.4 
2.5 
2.4 
2.5 
1.5 
2.6 


0.4 
0.4 
0.3 
0.2 
0.3 
0.3 
0.4 


0.3 
0.3 
0.3 


0.4 
0.4 


0.2 
0.2 


0.3 


0.3 


feet. 
0.4 
0.4 


0.5 
0.3 


0.4 
0.5 
0.4 


Tropic 
Hw.  I  Tropic 


inter- 
val. 


0.5 
0.5 
0.6 
0.5 


0.5 
0.5 


0.2 
0.6 
0.3 
0.4 
0.4 


0.3 
0.3 
0.3 
0.4 
0.3 
0.4 
0.3 
0,4 


I 


0.1 
0.1 
0.1 
0.0 
0.0 
0.1 
0.1 


0.1 
0. 1 
0.1 


0.1 
0.1 


0.0 
0.0 


0.1 


0.1 


I 


4  81 


8.1 
1.7 


2.3 
2.5 
2.8 


2.6 
2.7 
8.1 
2.7 


2.7 
2.7 


Predic 
tions. 


1.7 
1.5 
2.4 
2.5 
2.4 
2.5 
1.6 
2.6 


0.4 
0.4 
0.3 
0.2 
0.3 
0.3 
0.4 


0.3 
0.3 
0.3 


0.4 
0.4 


0.2 
0.2 


0,8 


0.8 


feet. 
2.4 
2.1 


2.4 
1.6 


2.8 
3.3 
2.8 


2.3 
2.5 
3.1 
2.6 


2.5 
3.5 


Tropic 
LLW. 


1.3 

0.7 

8.1 

3.1 

1.5 

0.0 

1.0 

1.4 

1.0 

1.4 

I 


1.0 
0.7 
1.1 
1.2 
1.0 
1.1 
0.8 
1.2 


feet. 
1.4 
1.2 


1.6 
1.0 


1.6 
2.1 
1.7 


2.1 
2.3 
2.0 
2.4 


2.3 
2.8 


0.5 
2.0 
0.8 
1.2 
1.2 


1.0 
0.8 
1.0 
1.1 
1.0 
1.1 
0.0 
1.2 


1.8 
1.6 
1.3 
0.6 
0.0 
1.3 
2.4 


1.3 
1.3 
1.2 


1.7 
1.0 


0.6 
0.8 


1.3 


1.5 


1.3 
1.1 
0.0 
0.0 
0.5 
0.0 
1.7 


0.0 
0.9 
0.8 


1.2 
1.4 


0.3 
0.5 


0.0 


1.1 


W4St, 

o 

1.0 
1.0 


2.0 
2.0 


13.5 
13.0 
10.0 
7.0 
7.0 
8.0 
0  0 


0.5 
8.0 
7.5 


7.0 
7.0 


8.0 
7.5 


0.5 


0.0 


Varia- 
tion of 
the  com- 
pass. 


1.5 
7.0 
8.0 


8.5 
8.5 
0.0 
0.0 


0.0 
0.0 


11.0 
8.5 
7.5 
7.0 
7.0 


10.5  I 
10.0  , 
10.0  ' 
10.0  , 
10.0  I 
10.0 
9.5 
9.5 


24862—02- 


■26 
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TABLE  3.— TIDAL  DIFFEBEKCES 


.a 
i 


3 

4 
5 


6 
7 
8 


9 
10 
11 
12 
13 
14 


15 
16 


I 


17 


18 
19 
20 


21 
22 
23 
24 
25 

26 

27 

28 
29 

30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 

45 


Station. 


POLYNESIA— Continued. 

SOUTH  PACIFIC  GROUPS— cont'd. 

PKoenix  Islandt. 

Enderbury  Island 

Tokelau  or  Vnion  Itlandg. 

Fakaofu  or  Bowditch  Inland 

Samoa  or  Navigator  Inlands. 


Apia,  TJpola  Island 

Pango  Pango,  Tatuila  Island. 
Manua  Island 


Tonga  or  Friendly  Ulandt. 


Yavaa  Island 

Naninkn  Island 

Tongatabu  Harbor. 


Fiji  niandt. 


Geographic  position. 


Lati- 
tude. 


Longitude. 


'    Arc.    I  Time. 


South. 

o     J 
3  09 


East. 


o       # 
171  11 


h.m. 
11  25 


Standard  port  for 
reference. 


Tidal  differences. 


Api*. 


9  25  I  171  15     11  25  I  Apia. 


[ 


13  46 

14  17 
14  15 


18  34 

20  15 

21  00 


Vatoa  or  Turtle  Island 

Mango  Island 

Totoya  I.iland 

Savu  Savu  Bay,  Vanua  Leru  I  — 

Suva  Harbor,  viti  Leva  I 

NgaloA  Bay,  Kandavu  Island 


Molvnenx  Bay 

Waikawa  Harbor 

Rnapuke  Island,  Foveanx  Strait. . 

A  warui  or  Bluff  Harbor 

Center  Island,  Foveaux  Strait 


Preservation  Inlet !  46  08 

Duskv  Bay i  45  46 

Bligli'Somid 44  50 

Haast  Kiver  Entrance ;  43  50 

Okarito  Lagoon 43  17 

HokitikaBar I  42  42 

Greymoutb,  Grey  River 42  27 

Westport,  Buller  River 41  46 

WaugaDni  Inlet '  40  35 

Motupipi  River,  West  Entrance..   40  48 


Nelson 41  15 

41  03 
40  42 

40  52 

41  04 


Ci-oisilles  Harbor 

Port  Hardy 

Pelorus  Sound  Entrance 

Queen  Charlotte  Sound  Entrance. 


19  40 

17  25 

18  56 

16  43 

18  08 

19  02 

Detached  islande. 

Rotumah  Island 12  30 

North  MinerA'a  Reef. 23  36 

Kermadee  Itlands*  ' 

I 

Raoul  or  Sunday  Island ;  29  13 

AUSTRALASIA. 
NBW  ZEALAND. 

Stewart  Island. 


Port  Pegasus 47  13 

MasouBay ;  46  56 

Paterson  Inlet i  46  57 

South  Island.  ' 

AkaroaHarbor 43  45 

Timaru 44  23 

Oaniaru 45  06 

Port  Chalmers,  Otago  Harbor 45  49 

Dunedin.  Otago  Harbor 45  53 


46  23 
49  39 
46  38 
46  36 
46  28 


171  44  11  27  ;  Apia. 
170  42  11  23  j  Apia. 
169  30     11  18     Apia. 


Time. 


Height. 


Page. 


Ratio 

of 
ranget. 


HW. 


LW.       HW.     LW. 


207 


2i»7 


Local  Hme. 
h.  m.        h.  m. 


Harmonic 
Tide  Plane. 


—  1  25 


—  1  23 


feet. 
-1-1.4 


feet. 
+0.2 


—  0  25  j  —  0  25     —0. 7     —0. 1 

Mean  Lover 
I  ;  Low  Water. 


20 
20,  , 

207 


^\ 


0  00 
0  35 
0  25 


0  00 

,  -H  0  35 

—  0  25 


173  58  11  36  Apia. 

174  46  11  30  Apia. 

175  10  11  41  ,  Apia. 


181  46 
180  50 
181)  JO 
179  15 
178  26 


12  07 
12  03 
12  01 
11  57 
11  54 


178  15  I  11  53 


Apia. 
Apia. 
Apia. 
Apia. 
Apia. 
Apia. 


177  02  i  11  48  Apia. 
181  06  12  04  ,  Apia. 


207 
207 

2u7 


207 
W)7 
207 
207 
207 
207 


207 
207 


0  05  —  0  03 

1  25   -1-1  22 
0  05  —  0  03 


1  04 
1  04 

0  39 

1  14 
0  44 
0  34 


1 
1 
0 
1 
0 
0 


02 
02 
42 
14 
47 
37 


—  0  58  — 

+  0  36  -I- 


182  15  i  12  09  Port  Russell 215 


167  48 

167  45 

168  09 


172  46 
171  18 
171  01 
170  39 
170  32 

160  38 
160  09 
168  33 
168  22 
167  52 


11  11 
11  11 
11  13 


11  81 
11  25 
11  24 
11  22 
II  22 


1  01 
0  33 


+  10  27  I  +10  44 


Port  Russell. 
Port  Russell. 
Port  Russell. 


215 
215 
215 


166  37 

166  33 

167  32 
160  01 
170  18 


170  59 

171  13 

171  38 

172  33 

172  49 

173  17 
173  42 

173  56 

174  10 
174  21 


11 
11 
11 
11 
11 


19 
17 
14 
13 
10 


Port  Russell. 
Port  Russell. 
Port  Russell. 
Port  Russ4»ll. 
Port  Russell. 

I  Port  Russell. 

I  Port  RuKsell. 

:  Port  Ru.>«H«U . 

I  PortRuKHell. 

'  PortRusrtell. 


Tim£  tnsridian, 
JTfo  SO'  East. 

+  4  46  +  4  12 
+  5  56  -+  6  17 
+  6  24  I  +  5  45 


4  14 
4  18 
422 
4  25 
3  69 


215 

—  3  35 

215 

—  3  34 

215 

-  3  38 

215 

—  3  39  ! 

215 

—  3  15 

11  06  Port  RuHHell. 

11  06  Port  RusHfli. 

11  10  Port  Russell. 

11  16  PortRuHStill. 

11  2L  :  Port  Russell. 

11  24  Port  Russell. 

11  25  ,  PortRuHsHl. 

11  27  I  Port  Russell. 

11  30  I  Port  Russell. 

1131  PortRuHsell. 

11  33  ,  Port  Russell. 

11  35  Port  Russell. 

1136  Port  Russell. 

11  37  Port  Russell. 

11  37  Port  Russell. 


215 
215 
215 
215 
215 

21.') 
215 
215 
215 
215 

215 
215 
2L5 
215 


+ 

+ 


17 
45 
33 


6  20 
5  32 


+  4  10 

+  4  17 

■r  3  47 

+  8  36 

+  3  21 

+  3  07 

+  2  56 

+  2  89 

+  2  11 


215+2  20 


215 
215 
215 
215 
215 


+  2  33 
4-  2  26 
+  2  20 

+  1  69 
-f   1  14 


+ 
+ 

+ 
+ 
+ 
+ 
+ 


5 
5 
5 
5 
4 


01 
29 
49 
45 
48 


3  37 
3  32 
3  08 
2  57 
2  42 


+  2  28 

+  2  17 
+  2  00 
+  1  82 

+  1  41 

+  1  54 

+  147 

+  1  41 

+  1  20 

+  0  35 


0.0 
—0.2 
+  1.2 


+0.7 
+0.2 
+0.7 


0.0 

0.0 

+0.4 

+1.1 
+0.5 
-rO.8 


■+1.0 
+2.2 


—2.4 


—0.3 


+1.  7  —0. 3 
+1.5  —0.3 
+  L6     —0.2 


+1.2 

-0.2 

+0.4 

—0.4 

0.0 

-0.4 

—0.4 

—0.4 

—0.6 

—0.3 

+  1.6 
+1.4 
i-1.5 
+1.6 
+1.4 

+  L3 
+3.4 
+  L8 
+1.6 
—0.8 

+3.2 
+3.6 

-f8.2 
+0.9 

+7.4 

+5.6 
-1-5.4 
+5.2 

+4.4 
+L6 


—0.2 
-0.2 
—0.3 
—0.2 
—0,2 

—0.3 
—0.2 
—0.2 
—0.2 
—0.4 

—0.2 
—0.2 
—0.2 
—0.3 

e.o 


0.0 

0.0 

0.0 

—0.2 

—0.2 


1.46 


0. 75 


0.0 
0.0 
0.0 

l.W 
O.ST 
1.46 

nonic 

+0.1 
+0.1 
+0.1 

1.-.2 
l.« 
1.22 

0.0 
0.0 
-i^O.  I 
-0.1 
-0.1 
-^0.2 

0.98 
0.01^ 

i.iy 

1.38 
1.14 
1.26 

+0.2 
-^0.2 

1.34 
1.77 

0.5S 


1.39 
1.35 
1.37 


1.29 
1.14 

L€6 

a»i 

0.96 

1.37 
1.33 
1.35 
1.3T 
1.33 

l.:U 
1.71 
1.39 
1.37 
0.90 

1.67 
1.7:5 
1.65 
1.24 
2.45 

2.10 
2.06 
2.04 

l.N« 

1  37 
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.   Interval. 


u 
9 
JS 

a 


3 
4 

5 


6 

7 
8 


0 

10 
II 
12 
13 
14 


15 
16 


18 
19 
20 


21 
22 
23 
24 
25 

26 
27 

2rf 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 

40 

41 
42 
43 
44 
45 


Mean. 


HWl.  !  LWI. 


h.  m.  \     A.  m. 
5  00  I     11  15 


6  00 


6  25 

7  00 
6  00 


0  20 
7  50 
6  20 


6  10 
6  10 
6  35 
6  00 
6  30 
6  40 


ff  15 
7  50 


6  00       12  13 


11  45 

0  30 

1  00 


3  45 
3  40 
3  35 
3  31 
3  55 


2 
2 

1 
1 
0 


50 
20 
10 
U."> 
05 


11  10 
11  05 
10  45 
10  40 
10  30 


10  20 

10  10 

9  55 

9  30 

9  40 

9  55 
9  50 
945 
9  25 
8  40 


12  13 


0  13 

0  45 

12  13 


0  10 

1  35 
0  10 


00 
00 


0  20 
12  13 


0 
0 


15 
25 


0  00 

1  85 


5  40 

6  45 

7  15 


10  00 
9  50 
0  45 
9  39 

10  05 

0  00 
8  80 
20 
15 
15 


7 
7 
6 


5 
4 
4 
4 

4 


00 
55 
35 
30 
20 


4  10 
4  00 
3  45 
3  20 
3  30 

3  45 
8  40 
8  35 
3  15 
2  80 


Tropic. 


HHWI. 


A.  m. 
4  596 


LLWI. 


6  246 
6  596 
5  596 


6  196 

7  496 
6  196 


6  096 
6  096 
6  846 

5  596 
0  296 

6  396 


6  146 

7  496 


6026 


I 


11  466 
0  81a 
L  Ola 


3  46a 
3  41a 
3  36a 
3  32a 
3  56a 

2  51a 
2  21a 
1  11a 
1  U6a 
0  06a 

11  116 
11  066 
10  466 
10  416 
10  316 

10  216 

10  116 

9  566 

9  316 

9  416 

9  566 
9  516 
9  466 
9  266 
8  416 


Range  of  tide. 


Mean 
(Mn). 


h.  tn. 
11  226 


0  22a 

0  54a 

12  206 


0  18a 

1  45a 
0  18a 


0 
0 


10a 
10a 
0  29a 
12  206 
24a 
33a 


0 
0 


•  08a 
1  42a 


12  096 


5  366 

6  416 

7  116 


9  566 
9  476 
9  416 
9  356 
10  016 

8  566 
8  266 
7  166 

7  116 
6  116 

4  56a 
4  52a 
4  31a 
4  26a 
4  16a 

4  07a 

8  57a 
3  42a  I 
3  17a  1 
3  28a  ; 

3  42a 
8  37a 
3  32a 
3  V>a 
2  26a 


feet 
3.7 


7.1 
6.9 

7.0 


5  506  I      12  236  1. 9 


2.5 
2.2 
3.7 


3.1 
2.6 
3.1 


2.5 
2.5 
2.8 
3.5 
2.9 
3.2 


8.4 
4.5 


8.0 


6.6 

5.8 

5.4 

5.0 

4.9 

Spring 

(Sg>. 


Neap 
(Np). 


6.7 
8.7 
7.1 
7.0 
4.6 

8.5 
8.8 
8.4 
6.3 
12.5 

10.7 

10.5 

10.4 

9.6 

7.0 


feet. 
4.6 


/set. 
2.7 


2.4        1.4 


3.1 
2.7 
4.6 


3.8 
3.2 
3.8 


3.1 
3.1 
3.5 
4.3 
8.6 
4.0 


4.2 
5.5 


8.8 


7.0 
6.8 
6.9 
7.0 
6. 8  <        7. 6 


7.9 
7.7 
7.8 


7.4 
6.5 
6.0 
5.6 
5.5 

7.8 
7.6 
7.7 
7.8 


7.5 
9.7 
8.0 
7.8 
5.1 

9.5 
9.8 
9.4 
7.0 
14.0 

12.0 
11.8 
11.6 
10.7 
7.8 


1.9 
1.6 
2.7 


2.3 
2.0 
2.3 


1.9 
1.9 
2.1 
2.6 
2.2 
1.4 


2.5 
8.8 


2.7 


6.2 
6.1 
6.2 


5.8 
5.1 
4.8 
4.4 
4.3 

6.2 
6.0 
6.1 
6.2 
6.0 

5.9 
7.7 
6.2 
6.2 
4.0 

7.5 
7.7 
7.4 
5.5 
11.0 

9.4 
9.2 
9.2 
8.4 
0.2 


Great 

tropic 

(Go). 


feet. 
3.8 


1.9 


2.6 
2.2 
3.7 


3.1 
2.6 
3.1 


2.5 
2.5 
2.8 
3.5 
2.9 
3.2 


3.5 
4.6 


8.8 


Tropic  diur*  ,  Tif„™„i 
nalinVquality.   ^^"rnal 


wave. 


Mean  nea  level 
above  plane  of— 


HWQ. 


7.2 
7.0 
7.1 


5.9  I 
6.5 
5.1 
5.0 

7.1 
6.9 
7.0 
7.1 
6.9 

6.8 
8.8 
7.2 
7.1 
4.7 

8.6 
8.9 
8.5 
6.4 
32.7 


10.8 

10.6 

10.5 

9.7 

7.1 


feet. 
0.4 


0.4 
0.4 
0.4 


0.4 
0.4 
0.4 
0.4 
0.4 
0.4 


0.4 
0.5 


0.3 


LWQ. 


Tropic 
HW 

inter- 
val. 


0.3 

0.4 
0.3  i 
0.4 

0.5 
0.5 
0.5 


0.5 
0.4 
0.4 
0.4 
0.4 

0.5 
0.5 
0.5 
U.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.4 

0.5 
0.5 
0.5 
0.4 
0.6 

0.6 
0.6 
0.6 
0.6 

0.5 


feet. 
0.1 


Tropic  ;  Predic 


range. 


0.1 
0.1 
0.1 


0.1 
0.1 
0.1 
0.1 
0.1 
0.1 


0.1 
0.1 


0.2 


0.1 

1 

0.1 
0.1 
0.1 

17  10 

1 

0.1 
0.1 
0.1 


0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.  I 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
O.l 
0.1 
0.2 

0.1 
0.1 
0.1 
0.1 
0.1 


4  52 


Tropic 


tiona.  I  LLw, 


feet.    ,    feet 
0.4  I       2.5 


0.3 


0.4 
0.3 
0.4 


0.4 
0  4 

0.4 


0.4 
0.4 
0.4 
0.4 
0.4 
0.4 


0.4 
0.5 


0.3 


0.5 
0.5 
0.5 


0.5 
0.4 
0.4 
0.4 
0.4 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.4 

0.5 
0.5 
0.5 
0.4 
0.6 

0.6 
0.6 
0.6 
0.6 
0.5 


2. 
2. 


2.3 
2.0 


1.8 


1.3  I 


1.3 
1.2 
1.9 


2.1 
1.8 
2.1 


1.7 
1.7 
1.9 
2.3 


3.9 
8.8 
8.9 


I 


3.7 
3.2 
3.0 
2.8 
2.8 

3.9 
3.8 
8.8 
3.9 
S.8 

3.7 
4.8 
4.0 
3.9 
2.6 

4.7 
4.9 
4.7 
3.5 
6.9 

6.0 
5.9 
5.8 
5.3 
8.9 


I 


8.6 
3.4 
3.5 


3.3 
2.9 
2.7 
2..^ 
2.4 

3.5 
3.4 
8.4 
3,5 
3.4 

3.4 
4.4 

H.O 
3.5 
2.3 

4.2 
4.4 

4.2 
3.2 
6.2 

5.4 
5.2 
5.2 
4.8 
8.5 


Varia- 
tion of 
the  com- 
pass. 


feet. 

1.8 


0.9 


1.2 
1.1 
1.8 


1.5 
1.3  < 
1.5 


1.2 
1.2 
1.4 
1.7 
1.4 
1.6 


1.7 
2.2 


1.6 


We»t. 
o 
8.0 


8.5 


8.5 
8.5 
8.5 


9.5 
10.0 
10.0 


East. 

10.0 
9.5 

10.0 
9.5 
9.5 

10.0 


0.5 
10.5 


12.0 


16.5 
16.5 
16.5 


16.0 
16.0 
16.0 
16.5 
16.5 

16.5 
16.5 
16.5 
16.5 
16.5 

16.0 
16.0 
16.0 
15.5 
15.5 

15.5 
15.5 
15.0 
15.0 
15.0 


15.0 

15.0 

15.0 

15.0 

15.0 
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TABLE  3.— TIDAL  DIFFERENCES 


a 

0 


1 

2 
3 
4 

5 


6 
7 
8 
9 
10 

11 
]2 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
SO 

31 
32 
33 
34 
35 


86 
37 
38 
39 
40 
41 
42 


43 
44 
45 
46 
47 


48 


49 
50 
51 


Geographic  position. 


Station. 


Lati- 
tude. 


I     Longitude. 


Arc.    '  Time. 


AUSTRALASIA— Continued. 
HKW  ZRALAND— continued. 


South  /«Ian<i— Continued. 


Pictou  Hariior 

Port  Underwood 

Cape  Campbell 

KaikonralPeninaula 
Port  Ly  ttleton 


North  I$land. 


Bast  Cape 

PovertyBay 

Clyde  (wairoa River)  . . . 
Napier  (Ahnriri  Harbor) 
CapePalliser 


Wblunoton,  PortXicbdlaon. 

Poririia  Harbor 

M  ana  watu  River 

Wauganui  River 

OpnnakeBay 


South. 


East. 


0  / 

0    ' 

h.  tn. 

41  18 

174  03 

11  36 

41  23 

174  10 

11  37 

41  44 

174  19 

U  37 

42  28 

173  44 

11  35 

43  33 

172  50 

11  il 

37  40 

178  82 

11  54 

38  42 

178  01 

11  52 

39  02 

177  26 

11  50 

39  29 

176  55  • 

11  48 

41  38 

175  15 

11  41 

41  17 

174  46 

11  39 

41  04 

174  51 

11  89 

40  29 

175  13 

11  41 

89  88 

175  00 

11  40 

89  29 

178  52 

11  43 

I 


New  Plymouth  (Taranaki) 38  05 

Kawhia  Harbor ,  88  04 

Whaingaroa  Harbor '  37  47 

Manukan  Harbor  Entrance '  37  03 

Manukan  Wairopa  Channel 37  04 

I 

Kaipara  Harbor  Entrance '  36  23 

Hokianga  River  Entrance I  85  34 

Cape  Maria,  Van  Diemen 34  40 

Whangaroa  Harbor 35  06 

PoBT  KUB8ELL  (Bay  of  Islands)  .  .|  85  16 

Whangaruru 85  26 

Wangari  Harbor 85  53 

Great  Barrier  Ialaud,Nagle  Cove.;  36  11 

Auckland  Harbor 86  50 

River  Thames,  Entrance '  37  10 


174  05 
174  60 
174  53 
174  82 
174  31 

174  10 

173  19 
172  89 
178  46 

174  08 

174  24 

174  30 

175  33 


11  37 
11  39 
11  40 
11  38 
11  38 


11 
11 
11 
11 
11 


Coromandel  Harbor 

Mercury  Bay 

Tauranga  Harbor. . . 

Opotiki  River 

Cape  Runaway 


LB8SKR  ISLANDS. 


Detached  islands. 


86  45 

36  46 

87  36 
38  00 

37  82 


Port  Hutt,  Chatham  Islands 43  47 

49  41 
52  34 

50  32 
20  o:t 
31  34 
29  27 


Antipodes  Islands. 
Perseverance  Harbor,  Campbell  I. 

Port  Ross,  Auckland  Island 

NorfolklsUnd 

Lord  Howe  Island 

Middleton  Reef. 


Xew  Caledonia. 

Port  Alom^ne,  Isle  of  Pines. 

Noumea  Bay 

Port  St.  Vincent 

PortBalad 

Port  Yengen 


Loyalty  Islands. 
Wreck  Bay,  Lifon  Island.. 
New  Hebrides  Islands 


Port  Sandwich,  Mallicolo Island..;  16  26 
Havannah  Harbor,  Efate  Island..  17  35 
Aneityum  Inland 20  15 


22  29 
22  12 
21  53 
20  15 
20  39 


20  45 


175  31 

175  54 

176  12 

177  18 

178  00 


183  22 
178  42 
160  12 

166  17 

167  59 
150  06 
159  09 


167  30 
166  30 
166  05 
164  25 
164  56 


167  05 


11 
11 
11 


87 
33 
31 
35 
87 


11  38 
11  88 
11  88 

174  49  >  11  89 

175  35  '  11  42 


U  42 
11  44 


45 
49 
52 


12  14 
11  55 
11  17 
11  05 
11  12 
10  36 


lU  3 


11  10 
H  08 
11  04 

10  58 

11  00 


11  08 


r  I 


Standard  port  for 
reference. 


Name. 


Page. 


Tidal  differences. 


Wellington 
Wellington 
Wellington 
Wellington 
Wellington 


Wellington 
Wellington 
Wellington 
Wellington 
Wellington 


Wellington . . 
Wellington.. 
Wellington.. 
Wellington . . 
Port  Russell. 

Port  Rnsaell. 
Port  Russell. 
Port  Russell. 
Port  Russell. 
Port  Russell. 


Port  Russell... 
Port  Russell... 
Port  KuNsell..., 
Port  RusMell... 
Port  Russell.... 


Pore  RuMsell. 
Port  Russell. 
Port  Russell. 
Port  Russell. 
Port  Russell. 


Port  Kassell. 
Port  Russell. 
Port  RuRHell. 
Port  RiiSNell. 
Port  Russell. 


Port  Russell. 
Port  Russell. 
Port  Russell. 
Port  Kussell. 
Port  Russell. 
Sydney 


215 
215 
215 
215 
215 
219 
Sydney '    219 


Apia. 
Apia. 
Apia. 
Apia. 
Apia. 


Apia. 


167  47  11  11 

168  16  !  11  13 

169  44  11  19 

Apia 
Apia 
Apia 

211 
211 
211 
211 
211 


211 
211 
211 
211 
21 L 

211 
211 
211 
211 
215 

215 
215 
215 
215 
215 

215 
215 
215 
215 
215 

215 
215 
215 
215 
215 

215 
215 
215 
215 
215 


207 
207 
207 
207 
207 


207 


i07 
207 
207 


Time. 


Height. 


HW. 


LW.   HW. 

I 


LW. 


Tims  msridian^ 
179°  90*  East. 


A.  fn. 
+  4  01 
+  1  10 

—  0  05 

—  0  23 

—  0  44 


+ 


2  52 
1  25 

1  12 
1  04 
0  14 


h. 

+  4 
-I-  1 
+  0 

—  0 

—  0 


m. 
24 
23 

08 
10 
31 


0  00 
+  1  58 

+  4  46 
+  5  12 

-h  1  53 


+ 

+ 
+ 
+ 

+ 

+ 
+ 


1  49 
1  42 
1  89 

1  38 

2  18 

1  84 
1  18 
0  30 
0  16 
0  00 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


12 
22 
32 
08 
04 

26 
23 
29 
38 
28 


+  3  05 
+  1  38 
+  1  25 
+  1  12 
—  0  06 

0  00 
+  2  11 
+  4  59 
+  5  25 
+  I  14 


+ 

+ 
+ 
-f- 


1  10 
1  03 
0  67 

0  64 

1  39 


I 


Loeai  time. 


+ 
+ 


65 
38 
49 
54 

26 
21 
26 


—11  42 
—11  12 
+  10  53 
+11  28 
+  11  18 


+11  43 


+  9  51 
+10  28 
+  10  22 


—  1  23 

—  4  24 
+  4  06 
+  4  11 

—  0  10 

—  0  20 

—  0  26 


—11  40 
—11  12 
+  10  52 
+11  25 
+11  18 


+11  43 


+  9  50 
+10  27 
+  10  22 


+  0  56 
+  0  :t9 

—  009 

—  0  23 

0  00  ! 

i 

1 

—  0  51  ' 

—  1  01 

—  1  11 

—  0  47 

—  0  35 

1  05 
1  02 
1  08 
1  17 
0  11 


Harmonie 
lids  Plans. 


feet. 
+1.6 
+3.8 
+3.8 
+2.3 
+2.6 


+3.0 
+1.8 
+3.2 
-0.2 
+2.0 

0.0 
+4.0 
-f2.6 
+3.2 
+2.8 

+5.3 
+5,7 
+6.0 
+6.3 
+7.6 

+3.8 
+3.1 
+0.9 
+0.5 
0.0 

I 
+  0.6 
+0.8 
-1-2.8 
+4.6 
+  4.8 

-^4.6 
+  1.2 
+0.2 
—0.9 
+0.7 


—3.4 
-4).  5 
—2.2 
—2.5 
—1.0 
-fl.2 
+1.1 


+0.5 
0.0 
+0.2 
+0.4 
+0.5 


+  1.0 


+0.8 
+0.4 
-I- 0.5 


—0.6 
—0.2 
—0.3 
—0.4 
-0.3 
+  0.2 
+  0.2 


+0.1 

0.0 

0.0 

+0.1 

+0.1 


+0.2 


+0.6 
-1-0.4 
-^0.5 


Ratio 

of 
ranges. 


feet. 
0.0 
+0.2 
+0.2 
+0.1 
+0.1 


+0.2 
4  0.2 
+0.2 
0.0 
+  0.2 

0.0 
-0.2 
+0.2 
+0.2 
+0.2 

+0.4 
+  0.5 
+0.6 
+0.5 

+a6 

+0.4  1 
+0.8 
+0.1  I 
+0.1  . 

0.0  ! 

I 
( 

0.0 

0.0 

-1-0.2 

+0.4  I 

+0.4  I 

+0.4 
+0.2 
0.0 
—0.1 
+0.1 


1.45 
2,12 
2.00 
1.67 
J.TJ 


1.88 
1.52 
1.91 
9.97 

l.M 

l.«^ 
2.1^ 
1.7« 
l.»4 
1.49 

].» 

2.VI2 
2.08 
2.14 
2.35 

1.69 

1.16 
1.0^ 
1.00 

1.10 
1.14 
1.51 
1.82 
1.86 

l.M 
1  •>* 

0.64 
1.1* 


0.45 
0.95 
0.&{ 
t»,  .^T 
0.85 

1.27 


1.14 
0.» 
l.tHS 
1.10 
1,14 


..34 


1.10 


AND  TIDAL  CONSTANTS. 
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Interval 

Bani^  of  tide. 

Tropic  diur- 
nal inequalitj. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of — 

Varia- 

■ 

Mean. 

Tropic. 

Mean 
(Mn). 

Spring 
(Sg). 

Neap 
(Np). 

Great 

tropic 

(Go). 

HWQ. 

LWQ. 

Tropic 
HW 
inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

- 

East, 

A.  m. 

h,  m. 

A.  tn. 

A.  1N>. 

/eeL 

/eeL 

feet. 

/eeL 

/eeL 

/eeL 

h,  fit. 

/eeL 

/eeL 

/eeL 

0 

1 

850 

250 

8  496 

2  56a 

4.8 

5.2 

4.5 

4.9 

0.5 

0.1 

0.5 

2.7 

2.4 

15.0 

2 

6  00 

12  15 

5  50a 

12  206 

7.0 

7.6 

6.6 

7.1 

0.6 

0.1 

0.6 

3.0 

3.5 

15.0 

3 

4  45 

11  00 

4  44a 

11056 

6.9 

7.5 

6.6 

7.0 

0.6 

0.1 

0.6 

3.9 

3.4 

15.0 

4 

4  25 

10  40 

4  24a 

10  456 

5.5 

6.0 

5.2 

5.6 

0.5 

0.1 

0.5 

3.1 

2.8 

15.5 

5 

4  00 

10  15 

3  50a 

10  206 

5.7 

6.2 

5.4 

5.8 

0.5 

0.1 

0.5 

3.2 

2.8 

16.0 

6 

8  00 

1  50 

7  59a 

1  55a 

6.2 

6.8 

5.8 

6.3 

0.5 

0.1 

0.5 

3.5 

3.1 

14.0 

7 

6  30 

0  20 

6  29a 

0  26a 

5.0 

5.6 

4,7 

5.1 

0.5 

0.1 

0.5 

2.9 

2.5 

14.0 

8 

6  15 

0  05 

6  14a 

0  11a 

6.8 

6.9 

5.9 

6.4 

0.6 

O.l 

0.6 

3.6 

3.2 

14.5 

9 

6  05 

12  15 

6  04a 

12  226 

3.2 

3.5 

3.0 

3.3 

0.4 

0.1 

0.4 

1.8 

1.6 

14.5 

10 

4  40 

10  50 

4  89a 

10  566 

5.2 

5.7 

4.9 

5.3 

0.5 

0.1    

1 

0.5 

3.0 

2.6 

15.0 

11 

4  52 

10  54 

4  51a 

11016 

3.3 

3.6 

3.1 

3.4 

0.4 

0.1 

8  59 

0.4 

1.9 

1.6 

15.0 

12 

650 

0  40 

6  49a 

0  45a 

7.2 

7.8 

6.8 

7.3 

0.6 

0.1 

0.6 

4.0 

3.6 

15.0 

13 

9  40 

3  30 

9  39a 

8  85a 

5.8 

6.3 

5.4 

5.9 

0.5 

0.1 

0.5 

3.3 

3.9 

15.0 

14 

10  05 

3  55 

10  04a 

4  00a 

6.4 

7.0 

6.0 

6.5 

0.6 

o.l 

0.6 

3.6 

3.2 

15.0 

15 

9  25 

3  15 

0  29a 

3  12a 

7.6 

8.8 

6.3 

7.8 

0.2 

0.5    

1 

0.6 

4.7 

4.0 

15.0 

16 

9  15 

3  05 

9  19a 

3  02a 

10.0 

11.6 

8.2 

10.3 

0.3 

0.6 

0.7 

6.1 

5.2 

14.5 

17 

9  10 

3  00 

9  13a 

2  57a 

10.3 

11.9 

8.5 

10.6 

0.3 

0.6 

0.7 

6.3 

5.4 

14.0 

18 

9  08 

2  55 

9  11a 

2  52a 

10.6 

12.3 

8.7 

10.9 

0.3 

0.6 

0.7 

6.5 

5.5 

14.0 

19 

9  05 

250 

908a 

2  47a 

10.9 

12.6 

9.0 

11.2 

0.3 

0.6 

0.7 

6.6 

5.6 

13.5 

20 

945 

3  85 

9  48a 

3  32a 

12.0 

13.9 

0.9 

12.3 

0.3 

0.0 

0.8 

7.3 

6.2 

13.5 

21 

9  00 

2  50 

0  04a 

2  47a 

8.6 

10.0 

7.1 

8.9 

0.3 

0.5 

0.6 

5.3 

4.5 

13.5 

22 

8  40 

2  30 

8  44a 

2  27a 

7.9 

0.2 

6.5 

8.1 

0.2 

0.5 

0.6 

4.9 

4.2 

13.5 

!  23 

7  50 

1  40 

7  54a 

1  87a 

5.9 

6.8 

4.9 

6.1 

0.2 

0.4 

0.5 

8.7 

8.2 

13.  i) 

24 

7  40 

1  30 

7  4fta 

1  26a 

5.5 

6.4 

4.5 

5.7 

0.2 

0.4 

0.5 

8.5 

3.0 

13.3 

25 

7  26 

1  55 

7  31a 

1  5U 

5.1 

5.9 

4.2 

5.3 

0.2 

0.4 

11  48 

0.5 

3.2 

2.7 

13.5 

1  26 

7  15 

1  05 

7  20a 

1  Ola 

5.6 

6.5 

4.6 

5.8 

0.2 

0.4 

0.5 

3.5 

3.0 

13.5 

27 

7  05 

0  55 

7  09a 

0  51a 

5.8 

6.7 

4.8 

6.0 

0.2 

0.4 

0.5 

3.6 

3.1 

13.5 

28 

656 

045 

6  59a 

0  42a 

7.7 

8.9 

6.3 

7.9 

0.2 

0.5 

0.6 

4.7 

4.0 

13.5 

29 

7  20 

1  10 

7  24a 

1  07a 

9.3 

10.8 

7.7 

9.6 

0.3 

0.5 

0.7 

5.7 

4.6 

13.5  1 

30 

7  35 

1  25 

7  30a 

1  22a 

9.5 

11.0 

7.8 

9.8 

0.3 

0.5 

0.7 

5.8 

5.0 

13.5 

31 

7  05 

0  55 

7  09a 

0  52a 

9.2 

10.7 

7.6 

9.5 

0.3 

0.5 

0.7 

6.7 

4.8 

13.5 

32 

7  10 

1  00 

7  15a 

0  56a 

6.2 

7.2 

5.1 

6.4 

0.2 

0.4 

0.6 

8.9 

3.3 

13.5 

33 

7  05 

0  55 

7  10a 

0  51a 

5.3 

6.1 

4.4 

5.5 

0.2 

0.4 

0.5 

3.3 

2.8 

14.0  ' 

34 

7  00 

050 

7  06a 

045a 

4.3 

5.0 

3.5 

4.5 

0.2 

0.4 

0.5 

2.7 

2.4 

14.1) 

36 

8  10 

2  00 

8  14a 

156a 

5.7 

6.6 

4.7 

5.9 

0.2 

0.4 

0.5 

3.6 

3.0 

14.0 

1 
36 

5  22 

• 

023 

5  24a 

0  20a 

2.3 

2.5 

2.1 

2.4 

0.3 

0.2 



0.4 

1.2 

1.2 

15.5 

37 

3  20 

930. 

3  22a 

9  27a 

4.8 

5.3 

4.3 

6.2 

0.4 

0.2 

0.4 

2.8 

2.5 

18.0 

38 

11  45 

538 

11  47a 

5  29a 

3.2 

3.5 

2.9 

3.5 

0.3 

0.2 

0.3 

1.9 

1.7 

19.0 

39 

11  50 

5  38 

11  52a 

5  34a 

2.9 

3.2 

2.6 

3.2 

0.3 

0.2 

0.3 

1.7 

1.6 

17.5 

40 

7  30 

1  17 

7  32a 

1  13a 

4.3 

4.7 

3.9 

4.6 

0.3 

0.2 

0.4 

2.5 

2.3 

11.5 

41 

,      8  20 

2  08 

8  13a 

2  32a 

4.4 

5.4 

3.3 

5.4 

1.7 

0.5 ; 

1.8 

3.5 

2.5 

11.0 

42 

8  15 

2  02 

8  09a 

2  25a 

4.3 

5.3 

3.2 

5.3 

1.7 

0.5    

1 

1.7 

3.4 

2.4 

10.5 

43 

7  55 

1  45 

754a 

1  54a 

2.9 

3.6 

2.2 

3.0 

0.4 

0.1 



0.4 

2.0 

1.4 

10.0 

44 

825 

2  13 

8  24a 

2  23a 

2.5 

3.1 

1.9 

2.6 

0.4 

0.1 ; 

0.4 

1.7 

1.2 

10.0 

45 

5  40 

11  52 

5  39a 

12  026 

2.7 

3.3 

2.0 

2.8 

0.4 

0.1 

0.4 

1.8 

L3 

10.0 

46 

6  15 

000 

6  14a 

0  09a 

2.8 

8.5 

2.1 

2.9 

0.4 

0.1 

0.4 

1.9 

1.2 

9.5 

47 

6  05 

12  18 

6  04a 

12  276 

2.9 

3.6 

2.2 

3.0 

0.4 

0.1 

0.4 

2.0 

1.4 

10.0 

40 

630 

0  18 

6  29a 

0  26a 

3.4 

4.2 

2.5 

3.5 

0.4 

1 
0.1  ' 

] 

0.4 

2.3 

1.7 

10.0 

49 

4  88 

10  50 

3  32{> 

11  016 

2.8 

3.8 

L9 

8.1 

0.5 

1 

1 

1.6   

1.7 

2.0 

1.8 

9.5 

50 

5  16 

11  27 

4  106 

11  386 

2.4 

8.0 

1.8 

2.7 

0.4 

1.1    

1.3 

1.7 

1.4 

9.5 

51 

1 

5  10 

11  28 

4  056 

11  346 

2.5 

8.1 

1.9 

2.0 

0.4 

1.4 

1.8 

1.5 

10.0 

406 


TABLE  8.— TIDAL  DIFFERENCES 


6 

9 


3 
I 

m 

O 


6 


9 
10 


11 

12 
13 
14 


I  15 
!  16 

1  17 


18 
19 
20 
21 
22 
23 
24 


-  I 


25 
26 
27 
28 
29 

30 
31 
32 
33 
34 


35 
36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 


Station. 


AUSTRALASIA— Oontiiiued. 
LBSSEB  ISLAHDS— ooDtinaed. 
Bank9  Islandt. 
PattMon,  y anna  Lava  laland . . . 

Santm  Onu  lOandi. 


Vanilcoro  laland. 


Solomon  Islandt. 

Makira  Bay,  San  Christoval  I. . 

Yularu,  Isabel  Island 

Gaselle  Harbor,  Boogainville  I. 

Xew  Britain  Island. 


6  I  BlanoheBay 

yew  Ireland  lUand. 

Holz  Haven 

New  Hanover  leland. 


North  Haven 

Louinade  Archipelago. 

Joannet  Harbor,  Joannet  Island. 
Bichards  Bay,  Woodlark  laland. 

NEW  GUINEA  OR  PAPUA. 

Dutch  New  Ouinea. 

Doarga  Strait 

Triton  Bay 

Se^aar  Bay 

Cape  Si>encer.  Dampier  Strait. . . 

Oerman  Xetc  Guinea. 

Port  Constan tine , 

Book  Island 

Parsee  Poin  t : 


GeograpbiG  position. 


Lati- 
tude. 


South. 
13  48 


11  36 


Longitude. 


Arc      Time. 


Ea»t. 


o      ' 
167  81 


160  55 


10  30  161  30 
8  30  I  159  40 
6  35     155  05 


h.  fn, 

11  10 


11  06 


10  46 
10  39 
10  20 


4  13  I  152  12  I  10  09 


2  48  •  150  57  ■  10  04 


2  26     149  55     10  00 


11  12     153  18     10  13 
9  03  .  152  40     10  11 


7  27  I  138  44  • 
4  53  I  133  52  ; 
2  40  I  132  23 
0  53  '  131  15 


5  30     145  48 

5  33  :  148  OU 

6  58     147  10 


Englith  New  Guinea. 

Kiriwina,  Trobriand  Islands — 
Cape  Vogel.  Ward  Hunt  Strait. 

East  Cape,  Goscben  Strait 

China  Strait 

Sa-a-n  Harbor 

Port  Moresby 

FI V  Biver  Entrance 


AUSTRALIA. 

North  Australia. 

Turtle  Point,  Victoria  lUver. 

Pearce  Point 

Port  Keats 

Port  Patterson 

Port  Darwin 


Adelaide  Biver  Entrance. . . 

Port  Essington 

Liverpool  Biver  Entrance. . 

Cape  wilberforce 

Sir  Edward  Pellew  Islands. 

Q^een»land. 


8  28 

9  40 
10  13 
10  33 
10  43 

9  25 
8  43 


151  03 
150  01 
150  54 
150  41 
150  14 
147  07 
143  26 


14  50 
14  23 

14  05 
12  39 
12  23 

12  10 

11  11 

12  00 
11  54 

15  .34 


17  27 


129  14 
129  20 

129  37 

130  25 
130  37 


9  15 
8  55 
8  50 
8  45 


9  43 
9  52 
9  49 


10  04 
10  00 
10  04 
10  03 
10  01 
0  48 
9  34 


Kimberly 

Booby  Island,  Torres  Strait 10  36 

Cape  York,  Torres  Strait 10  43 

Murray  Islands,  Torres  Strait 9  57 

Cape  Sidmouth 13  24 

Cooktowu 15  27 

Townsville 19  15 

Bo  wen.  Port  Denison 20  01 

Mackay,  Pioneer  Kiver 21  09 

Bockharapton.  Fitzrov  Biver 23  22 

Bundaberg,  Burnett  liiver 24  45 

BriHbane 27  19 


131  13 

132  07 

'  134  15 

136  34 

137  01 

140  56 

141  55 

142  31 

144  02 

143  36 

145  15 

24 
28 
30 
36 
9  34 
9  41 


146  50 

148  15 

149  16 

150  32 

152  18 

153  12 


8  87 
8  37 
8  88 
8  42 
8  42 

8  45 
8  48 

8  57 

9  06 
9  08 


9  47 

9  53 

9  57 

10  02 

10  09 

10  13 


Standard  port  for 
rafennoe. 


Kame. 


Page 


Apia. 


Apia. 


Apia. 
Apia. 
Apia. 


Apia. 


207 
207 
207 


Apia. 


Apia. 


Apia. 
Apia. 


207 
207 


I 


Bombay  ., 
Nagasaki 
Nagasaki 
Bombay  . 


Nagasaki 
Nagasaki 
Nagasaki 


Nagasaki 
Nagasaki 
Nagaaiiki 
Nagasaki 
Nagasaki 
Nagasaki 
Bombay  .. 


171 
171 
171 
171 
171 
171 
247 


Bombay 
Bombay 
Bomba.v 
Bombay 
BonibaV 


Bombay  . 
Bombay  . 
Bombay  . 
Ikmibay  . 
Nagasaki 


Nagasaki . . 
Cape  Horn. 
Cape  Horn. 
Cape  Horn. 
Cape  Horn. 
Cape  Horn. 


Cape 
Cape 
Cape 
Cape 
Cape 
Cape 


Horn. 
Horn. 
Horn. 
Horn. 
Horn. 
Horn. 


247 
247 
247 
247 
247 

247 
247 
247 
247 
171 


Tidal 


Time. 


Local  tivM. 

Ma      IW*  Aa     ^M« 


Hofmonit 
Tide  Plane. 


207     +11  53 


207     +10  03 


feet. 


+11  50 
+10  14 
—  7  36 


+11  55  ,+  0.7 


+10  06 


+  0.7 


207     —10  35 


307     —  4  20 


207     —  4  40 


+ 


2  40 
0  05 


247  —12  15 

171  +  5  05 

171  —  1  55 

247  —  5  49 


+11  50  +  0.2 
+10  15  +  0.4 
—  7  37  :—  0. 4 


—10  38  —  0. 9 


—  4  20 


0.7 


_  4  40  —0.7 


171  + 
171  + 
171     + 


9  23 

8  53 

9  08 


+  240 
—  0  05 


—12  09 
+  5  05 

—  1  55 

—  5  41 


+  9  24 

+  8  53 
+  9  09 


+ 
+ 


2.6 
1.0 


+ 

+ 
+ 
+ 


—  1 


8  52 
8  57 
0  33 
0  07 
0  57 
0  33 
20 


+  8  53 
+  8  55 

—  0  82 
+  0  07 
+  0  55 
+  0  34 

—  1  17 


Tims  m^ridian^ 
1S5°  East. 


11  — 


4 

4  26 

5  27 
7  26 

6  19 

6  04 

7  22 
5  14 
3  41 
1  09 


—  6 

—  5 

—  7 

—  5 

—  3 

—  1 


4  05 

4  26 

5  21- 
7  23 

05 


50 

17 
08 
35 
08 


Time  meridian^ 
150°  East. 


171 

129 

129 

129 

129  i 

129 

129  i 
129 
129  I 
129  I 
129 
129 


+10  14 
+  0  15 
—  3  07 
+  5  02 
+  4  49 
+  4  37 


+  10  14 

—  0  80 
o 


+ 
+ 

+ 
+ 


5 
5 


25 
34 


6  25 


05 
28 
54 


+ 

+ 
+ 

+ 

+ 

+ 
+ 

+ 


52 
5  17 
5  06 
4  55 


+  3.6 
+  0.3 
—  LO 
+  0.4 


—  4.3 

—  4.3 

—  4.1 


—  4.3 

—  5.1 

—  2.1 

—  1.3 
+  1.3 
+  1.0 
+  3.2 


+  ^2 
+12.6 
+  11.6 
f  6.4 
+  6.7 


+ 
+ 


+ 

+ 
+ 

+ 
+ 
+ 


6.5 
2.4 
1.6 
0.6 
0.3 


1.8 
2.7 
2.8 
4.6 
4.4 
2.4 


5 
5 
6 

7 

4 


43 
53 
43 
23 
43 


6  09 


/«sL 
+0.1 


+  3.6 

+  8.8 
+  11.2 
+  4.5 
+  8.8 
+  1.4 


0.0 

-1-0.1 

0.0 


+0.3 
+0.2 


+1.1 
+0.6 
+0.3 
+0.4 


—0.6 
-4).  5 
—0.5 


—0.5 
—0.8 
+0.1 
+0.2 
+0.0 
+0.7 
+  1.0 


+1.9 
+2.8 
+2.6 
+1.6 
+1.7 

+  1.7 
+0.8 
+0.7 
+  0.2 
+0.5 


+  1.0 
+0.7 
+0,7 
+  0.8 
+0.0 
+0.6 

+  0.8 
+0.8 
+  1.9 
+0.9 
+0.8 
+0.4 


1.23 


+0.1        1.23 


1.07 
1.11 
0.87 


-0.1        0.67 


-0.1        0.75 


).l        0.75 


1.90 


1.28 
«.» 
0.79 
0.99 


0.40 
0.35! 
0.42 


0.39 
0.31 
0.65 
0.76 
1.07 
Mt5 
1.25 


1.72 
2.12 
102 
IJ4 
1> 

1.55 

1.1^ 
1.11 
0.9() 

a87 


1.13 
1.46 

1.4!? 

1.85 
Ul 
1.41 

1.64 
1.69 

a.  15 

l.t3 
1.2D 


AND  TIDAL  CONSTANTS. 


407 


Interval. 


I 


Mean. 


h.  m. 

1  !   6  40 


3 

4 

9 


8 


9 
10 


11 
12 
13 
14 


lb 

16 
17 


18 
19 
20 
21 
22 
23 
24 


25 

26 
27 
28 
29 

30 
31 
32 
33 
34 


35 
30 
37 
:J8 
39 
40 

41 

r2 

43 
44 
45 
46 


'6    9  00 


9  50 
7  05 


11  45 
0  55 
6  20 
5  45 


5  15 

4  45 

5  00 


45 
60 
45 


8  25 

9  15 
8  50 

10  15 


7  00 
6  45 
5  45 

3  50 

4  57 

5  15 
4  00 

6  17 

8  00 

7  15 


5  30 
4  20 
UOO 
9  15 
9  00 

8  55 

9  50 

10  05 

11  00 
11  45 

9  15 
10  45 


h.  tn. 

0  80 


6  45  ,   0  33 

5  00   11  15 

12  00  I   5  47 


2  45 


2  50    9  03 


2  30    8  43 


3  88 
0  53 


5  83 

7  08 

0  07 

12  00 


11  28 

10  57 

11  13 


10  58 

11  00 


1 
2 
3 
2 
4 


33 
12 
00 
38 
OU 


3  88 

3  53 

4  48 

5  33 

3  00 

4  30 


LWI. 


4  50   11  06 


0  48 

0  27 

11  58 

10  00 

11  18 


11  27 

10  12 

0  05 

1  48 

1  03 

11  42 

10  30 

7  10 

3  00 

2  47 

2  43 

Tropic. 


Bange  of  tide. 


;  Tropic  diur-  '  TM„--,ai  -..-^  i  Mean  sea  level 
!nal  inequality    ^^rnalwwre.  above  plane  of-! 


HHWI. 


I 


LLWI. 


A.  1H. 

6  89a 


4  4»a 


6  44a 
4  69a 

11  59a 


8  58a 


2  496 


2296 


9  496 
7  046 


7  226 

7  056 
6  056 

4  136 

5  206 

5  386 
4  266 

6  446 

8  306 

7  526 


6  026 
4  156 
0  556 

9  10a 
8  55a 

8  50a 

9  45a 
10  00a 

10  56a 

11  4aa 
9  10a 

10  39a 


12  10a. 
1  306  ' 
6  596 
6  146 


6066 
5  406 
5  536 


5  406 
5  516 

8  276 

9  046 
9  486 
9  226 

10  416 


Mean 

(Hn). 


Spring 

(Sg). 


1 
2 
2 
2 
3 


316 
106 
586 
366 
596 


0  476 
0  266 

11  57a 
9  59a 

11  17a 

11  26a 
10  11a 

0  046 

1  176 
1  016 


11  416 

10  496 

7  306 

3  176 

2  596 

3  036 

3  576 


4 

5 
5 
3 

4 


126 
016 
506 
196 
516 


11  186 


0  43a 

11  246 

6  Ola 


2  57a 


9  18a 


8  53a 


8  446 
1  016 


5  32a 

7  06a 

0066 

11  59a 


11  26a 

10  54a 

11  11a 


10  55a 
10  57a 


h.  m.      /Mt. 

0  88a  !       8.1  i 


3.1 


2.7 
2.8 
2.2 


1.7 


1.9  ! 


1.9 


4.8 
8.4 


11.3 
5.9 
4.9 
8.7 


2.5 
2.4 
2.6 


2.4 
1.9 
4.0 
4.7 
6.6 
6.5 
10.9 


13.6 

10.3 

9.7 

7.9 

5.4 


7.0 
6.3 
6.4 
8.0 
7.8 
6.1 

7.1 
7.3 
13.6 
7.9 
7.2 
5.2 


/Mt. 

8.8 


3.8 


3.3 
3.5 
2.7 


2.1 


2.4 


ITeap 


Great 


m. '  '.^^1'  :=^« 


feet. 
2.3 


2.3 


2.0 
2.1 
1.6 


1.3 


1.4 


2.4  '      1.4 


5. 9        8. 6 


4.2 


14.0 
7.3 
6.0 

10.7 


8.1 
3.0 
8.2 


8.0 
2.4 
5.0 
5.8 
8.1 
8.0 
18.5 


2.5 


8.8 
4.3 
8.6 
6.4 


1.8 
1.8 
1.9 


16.8 

12.7 

12.0 

0.8 

6.6 


8.7 
7.8 
8.0 
9.7 
9.6 
7.5 

8.7 
9.0 
16.8 
•9.7 
8,9 
6.4 


9.9 
7.5 
7.1 
5.8 
4.0 


(Gc). 


I 


5.1 
4.7 
4.7 
5.9 
5.8 
4.5 

5.3 
5.4 
10.0 
5.0 
5.3 
3.9 


Tropic 

'    val. 


/eel. 
8.2 


/est.  '  /eet. 
0. 4        0. 1 


3. 2  '      0. 4 


2.8 
2.9 
2.2 


1.7 


1.9 


1.9 


4.9 
3.4 


20.2 
12.3 
10.7 
16.5 


6.7 
6.4 
6.7 


I 


15.1 

18.6 

11.0 

25.3 

18.6 

28.0 

13.6  , 

29.9 

17.7 

21.9 

12.9  1 

28.8 

13.5 

16.7 

9.9  ! 

2.3.2 

13.8 

17.0 

10.0  ' 

23.6 

23.4 
18.8 
18.2 
15.3 
11.5 


14.0 
7.5 
7.6 
9.3 
9.1 
7.2  ! 


8.4 
8.6 


15. 
9. 
8. 
6. 


0.4 
0.4 
0.3 


0.3 


0.3 


0.3 


0.5 
0.4 


2.5 
1.8 
1.6 
2.2 


1.2 
1.1 
1.2 


1.8 

6.4 

1.1 

1.4 

5.5 

1.0 

2.9 

9.4 

1.5 

3.4 

10.5 

1.6 

4.8 

13.5 

1.9 

4.8 

13.1 

1.8 

8.0 

19.6 

2.4 

2.8 
3.1 
3.1 
2.7 
2.7 

2.7 
2.3 
2.3 
2.1 
1.7 


2.0 
2.1 
2.1 
2.3 
2.3 
'2.0 

2.2 
2.2 
3.0 
2.3 
2.2 
1.9 


0.1 


0.1 


0.1 


0.1 
0.1 


6.1 
4.4 
4.0 
5.4 


2.9 
2.6 
2.9 


2.6 
2.5 
3.7 
4.0 
4.8 
4.6 
6.0 


I 


7.1 
7.9 
7.7 
6.7 
6.8 

6.8 
5.9 
6.0 
6.1 
4.2 


4.8 
0.6 
0.6 
0.7 
0.7 
0.6 

0.7 
0.7 
0.9 
0.7 
0.7 
0.6 


Varia- 
tion  of 
the  com- 


Tropic  I  Predio- :  Tropic    paae. 
ranse.    tiona.    LLw. 


A.  M. 


/eet. 
0.4 


0.4 


0.4 
0.4 
0.3 


0.8 


0.3 


3.1 
3.1 
3.2 


8.1 
2.7 
3.9 
4.3 
6.1 
4.9 
6.5 


7.6 
8.5 
8.3 
7.2 
7.3 

7.3 
6.3 
6.1 
5.5 
4.6 


6.2 
2.1 
2.2 
2.4 
2.4 
2.1 

2.3 
2.3 
3.1 
2.4 
2.3 
1.9 


/eet. 
2.1 


2.1 


1.8 
1.9 
1.5 


1.2 


0.3  1.3 


1.8 


0.5 

8.11 

0.4 

2.3 

6.6 

10.1 

4.8 

6.9 

4.4 

6.1 

5.8 

8.1 

11.6 
9.3  I 
8.9  I 
7.5  I 
5.5 


6.8 
4.9 
6.0 
5.9 
6.0 
4.7 

5.4 
5.5 
9.8 
5.9 
6.5 
4.1 


/eet. 
1.6 


I 


1.6 


1.8 
1.4 
1.1 


0.8 


0.9 


0.9 


2.4 

1.7 


8.6 
6.2 
4.4 

7.1 


3.0 

2.8 

3.0 

2.6 

3.1 

2.8 

3.0 

2.6 

2.5 

2.2 

4.4 

8.8 

4.9 

4.4 

6.5 

6.7 

6.3 

5.5 

9.8 

8.4 

10.2 
8.2 
7.6 
6.6 
4.8 


6.9 

3.4 

3.6 

4.4 

4.8 

3.3 

3.9 

4.0 

7.8 

4.0 

4.0 

2.9 

East, 

o 

9.6 


9.0 


8.5 
8.5 
7.0 


6.5 


6.0 


6.0 


7.6 
7.0 


4.0 
2.5 
2.5 
2.0 


5.0 
6.5 
5.6 


6.5 
6.6 

7.0 
7.0 
7.0 
6.0 
5.0 


12.8 

11.2 

2.5 

15.4 

13.2 

2.5 

14.8 

12.6 

2.5 

11.7 

10.2 

2.5 

11.9 

10.3 

2.5 

2.5 
2.5 
3.0 
3.5 
4.0 

6.0 
4.5 
6.0 

6.0 
5.6 
6.0 

7.0 
7.0 
7.6 
K.0 
8.6 
9.0 
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TABLE  3.— TIDAL  DIFFERENCES 


a 

d 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 


11 
12 
13 

14 
15 

16 
17 
18 
19 
20 
21 


22 
28 
24 
25 
26 


27 
28 
29 
80 
31 

32 
33 
34 

35 
36 


87 
38 
39 
40 
41 
42 


48 
44 
45 
46 
47 

48 
49 
50 
51 
52 


53 
54 
55 
56 
57 


Station. 


AUSTRALASIA— Continued. 

AUSTRALIA— con  tinned. 

N0W  South  Walet. 


Sonthhead,  Clarence  RiTer. 

Port  Macgoarie 

Crowdy  Head 

Port  Btephens ,.... 

Ne wcaeue,  Port  Hunter. . . . 


Stdnet,  Fort  Denison. 

Botany  Bay 

niladulla  Harbor 

Montagu  Island 

Eden,  Twofold  Bay. . . . 


Vieioria. 


Gabo  Island 

Entrance  to  Gippsland  lakes. 

Comer  Inlet 

Venus  Bay 

Port  Western 


SorrentsBack  Beach  (Ocean  Beach) 

Kepean  Point,  Port  PhUUp 

Geelonc,  Port  Phillip 

Mblboubhs  (Williamstown) 

Warmambool  Harbor,  Lady  Bay . . 
Portland  Bay 


Tasmania  and  Batt  Strait, 


Currie  Harbor.  King  Island. 

Port  Dalrympie 

Goose  Island,  Banks  Strait.. 

Hobart 

Macqnarie  Harbor 


South  Aiutralia. 

Port  Macdonnel 

Kingston 

Cape  Willoughby,  Kangaroo  I. . . 
Port  Adblaidb  (Semaphore)  . . . 
Port  Wakefield 


Geographic  position. 


Lati- 
tude. 


Port  Victoria,  Spencer  Gulf  . 

Port  Pirie,  Spencer  Gulf 

Port  Augusta,  Spencer  Gulf. 

Coffin  Bay 

Port  Eyre 


Western  Australia. 

Albany,  King  George  Sound 

Freemantle.  Swan  Kiver  Entrance 

Champion  Bay 

Port  Walcott 

Collier  Bay 

Cambridge  Bay 


ASIA  (South  Coast). 

IKDIA. 

Bay  qf  Bengal^  east  eocut. 


Hergni 

Reef  Island,  Tavoy  River  Entr. . , 

Y6,Y6  River 

Amherst,  Moulmein  River 

Moulmein,  Moulmein  River 


South. 

o    / 

29  25 

81  25 
31  61 

82  45 
82  55 

33  51 
33  59 
35  22 
86  15 
37  05 


87  35 

37  48 

38  43 
38  41 
38  31 

38  22 
38  18 

88  07 

37  53 

38  23 
38  20 


39  57 

41  03 

40  19 

42  53 
42  12 


88  04 
36  50 
35  51 
34  51 
34  12 

84  80 

33  06 
32  28 

34  26 
3157 


35  01 
32  03 
28  47 
20  39 
16  23 
15  00 


Longitude. 


Arc. 


Time. 


Elephant  Point,  Rangoon  River. 

Rangoon,  Rangoon  River 

Bassein  River  Entrance 

Akyab 

Chittagong 


North 

12  26 

13  86 

15  15 

16  05 
16  29 

16  30 
16  46 
16  00 
20  08 
22  20 


Bay  o/  Bengal,  west  coast. 

Dublat,  Hoogly  River 21  38 

Diamond  Harbor,  Hoogly  River  . .   22  11 
Calcutta  (Kidderpore), 'Hoogly  R;  22  32 

False  Point I  20  23 

Vizagapatam i  17  41 


East. 


I 


153  28 
152  56 
152  46 
152  13 
151  49 

151  15 
151  09 

150  31 

151  14 
149  55 


149  55 
148  32 
146  35 
145  46 
145  22 

144  46 
144  89 
144  26 
144  55 
142  26 
141  37 


143  51 

146  49 

147  48 
147  21 
145  13 


140  40 
189  51 
138  10 
188  30 
188  09 

137  28 
188  00 
187  46 
185  22 
132  30 


117  54 
115  45 
114  35 
117  13 
124  25 
128  10 


98  86 
98  18 
97  58 
97  34 
97  37 


A.  M. 

10  14 
10  12 
10  11 
10  09 
10  07 

10  05 
10  05 
10  02 
10  05 
10  00 


10  00 
9  54 

9  46 
9  43 
9  41 


96  18 

96  10 

94  20 

92  54 

91  5q 

88  06 

88  12 

88  20 

86  47 

83  17 

9 
9 
9 


89 
39 
38 
9  40 
9  30 
9  26 


935 
9  47 
9  61 
9  49 
9  41 


9  23 
9  19 
9  13 
9  14 
9  18 


9 
9 
9 


10 
12 
11 


9  01 
8  50 


62 
43 
38 
49 
8  18 
8  83 


7 
7 
7 
7 


634 
683 
6  32 
6  30 
6  30 

6  25 
6  25 
6  17 
6  12 
6  07 


5 
6 
5 
5 
5 


52 
53 
53 
47 
33 


Standard  port  for 
reference. 


Kame. 


Sydney 

Sydney 

Sydney  

Sydney 

Sydney 

Sydney , 

Sydney 

Sydney 

Sydney , 

Sydney  

Sydney 

Sydney , 

Melbourne... 
Melbourne..., 
Melbourne. . . 

Melbourne... 
Melbourne..., 
Melbourne... 
Melbonme. . . 
Melbourne. . . 
Melbourne... 

Melbourne. . . 
Melbourne... 
Melbourne... 

Melbourne 

Melbonme... 

Port  Adelaide 
Port  Adelaide 
Port  Adelaide 
Port  Adelaide 
Port  Adelaide 

Port  Adelaide 
Port  Adelaide 
Port  Adelaide 
Port  Adelaide 
Port  Adelaide 

Batavia 

Batavia , 

Batavia 

Bombay 

B<Mnbay , 

Bombay ...... 


Tidal  differenoes. 


P»Ke.' 


Rangoon 
Rangoon 
Rangoon 
Rangoon 
Calcutta 

Rangoon 
Rangoon 
Rangoon 
Calcutta 
Calcutta 

Calcutta 
Calcutta 
Calcutta 
Madras. 
Madras . 


219 

219 
219  i 
219  ' 
219 

219  I 

219 

219 

219 

219 


219 
219 
223 
228 
223 

223 
223 
228 
223 
223 
223 


223 
223 
228 
2S8 
223 


227 
227 
227 
227 
227 

227 
227 
227 
227 
227 


196 
195 
196 
247 
247 
247 


231 
231 
231 
231 
235 

281 
281 
231 
235 
285 


235 
235 
235 
239 
239 


Time. 


HW. 


LW. 


Tims  meridian^ 
ISO^  East. 


hm  m» 

—  0  34 
-t-  0  18 
+  0  19 

—  029 

—  0  07 


0 
0 
0 
0 
0 


0 
0 
2 
2 
2 


00 
40 
17 
20 
80 


05 
31 
21 
31 

18 


A.  m. 
-  0  36 

0 

0 

0 

0 


12 
20 
31 
06 


—  8  48 


00 
15 
00 
42 
45 


0  00 

—  0  30 

—  0  17 

—  0  20 

—  0  80 


0  05 
0  31 

2  81 

3  11 
2  27 


—  1  89 

—  3  41 

—  4  17 


51 
10 
19 
00 
51 
62 


—  1  46 

—  3  48 


—  6  48  —  6  58 


—  4  27  +6.3 


Height. 


HW. 


LW. 


JSTarmonie 
TidePUms. 


fsst. 

—  0.2 

—  0.1 
+  0.7 
+  1.7 
+  0.5 

0.0 
+  2.8 
-I-  1.2 
-f  1.2 
+  LO 


+  0.5 
—  1.1 
+  6.4 
+  4.6 
+  6.7 


+ 
+ 

+ 

+ 
+ 


6.5 
0.6 
1.2 
0.0 
1.0 
0.8 


1.0 
+  7.2 


+  2.4 


—  7  25     —7  86  i+  0.8 

Tims  msridian^ 
195°  Eatt. 

—  446 

—  4  38 

—  0  03 
0  00 

+  0  28 

—  1  30 
+  8  03 
+  4  19 

—  3  16 

—  4  15 


—  4 

—  4 

—  0 
0 


61 
43 
06 
00 


2.6 
2.6 
1.0 
0.0 


+  0  24  +8.0 


—  1  33 
+  3  05 
+  4  21 

—  3  14 

—  0  23 

Tisne  msridian, 
Itoo  East. 


+12  87 
+11  23 
+  10  38 
+  009 
—  004 
+  884 


+10  52 
+11  26 
+  9 
+  0 
—  0  13 
+  827 


22 
07 


-2.8 
+  1.9 
+  4.1 

—  1.8 

—  1.7 


—  LI 

—  L8 

—  0.7 
+  7.2 
+23.7 
+12.4 


LosalHms. 


+  6 
+  6 
+  7 
+10  U 
+  1  41 


14 
24 
19 


+ 

+ 


0  57 
000 

1  21 
4  11 
0  23 


3  62 
2  28 

0  00 
0  89 
0  07 


+ 
+ 
+ 

+ 


6 
6 
6 
9 
1 


—  1 
0 

—  1 
-5 

—  1 


20 
30 
25 
69 
42 

12 
00 
20 
89 
10 


+  l.Z 

—  0.9 

,+  L3 
+  2.4 
+  0.3 

+  LS 

0.0 

+  L« 

—  2.7 

+  L9 


—  6  12 

—  2  48 
0  00 

+  0  83 
+  008 


+ 

+ 


2.7 
4.0 
0.0 
3.t 

L2 


/ssL 
0.0 
0.0 
+0.1 
+0.3 
+0.1 

0.0 
+0.5 
+0.2 
+0.3 
+0.2 


—0,1 
—0.3 
+0.7 
+0.6 
-10.8 

+0.7 

r+0.1 

+0.2 

0.0 

+0.2 

+0.1 


+0.2 
+0.9 
+0.8 
+0.4 
+0.1 


—0.7 
—0.7 
—0.8 
0.0 
+0.9 

—0.6 
+0.6 
+1.2 
—0.4 
—0.4 


+L3 
+0.8 
+1.5 

+L7 
+4.7 
+2.8 


Ratio 

of 
ranges 


+0.6 
+0.3 
+0.6 
+0.8 
—0.1 

+0.4 
0.0 
+0.2 
—0.1 
4-0.5 


+0.7, 
+0.8 
0.0 

+a6, 

+0.8  I 


0.95 
0.98 
1.1* 
L42 
L12 

LOO 
Lfl9 
L30 
1.27 
1.24 


I 


L18 
0.77 
3.71 
3.29 
4.47 

3.82 
1.29 
1.39 
1.00 
1.47 
L4I 


L47 
4.71 
4w24 
2.18 
L41 


0.» 
0.S9 
0.84 
LCO 

L45 

0.64 
1,90 
L<3 
0.79 
0.73 


0» 
0.13 
0.26 
L« 
3.17 
2.  Id 


L06 
0.91 
LOI 
LIS 
L06 

L07 
LOO 
LII 
0.69 


l.!4 
L4d 
LOO 
2.  SO 
t.44 


AND  TIDAL  CONSTANTS. 
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Interval. 

• 

Bange  of  tide. 

Tropio  diur- 
nal inoqaaUty. 

Blnmal  wave. 

Mean  sea  leyel 
aboye  plane  of— 

Varia- 

1                          1 

• 

u 

Mean. 

Tio 

pic. 

1 
Mean 

1 

(Npf. 

Great 
tropio 
(Go). 

HWQ. 

LWQ. 

Tropic 

HW 

inter* 

Tropic 
range. 

Predio- 
tiona. 

Tropio 
LLW. 

tionof 

the  com-  ' 

paae. 

!| 

HWI. 

LWI. 

HHWI. 

LLWI. 

ral. 

1 

1 

1 

) 

1 

• 

Eatt. 

A.  fit. 

A.  m« 

a.  UK. 

A.  fa. 

feet 

/ML 

/ML 

/teL 

/Bet. 

/eet. 

A«  ffl* 

/eeL 

^^K 

/eeL 

o        1 

1    1 

8  15 

200 

8  07a 

2  276 

3.2 

4.0 

2.4 

4.0 

1.5 

0.4 

1.5 

2.7 

1.8 

9.6    1 

2 

9  00 

246 

8  63a 

8  126 

8.3 

4.1 

2.4 

4.2 

1.6 

0.5 

1.6 

2.7 

1.9 

9.5 

3 

0  05 

2  63 

8  69a 

3  166 

4.0 

4.9 

8.0 

4.9 

1.6 

0.5 

1.6 

3.2 

2.3 

9.5 

,    4 

8  15 

200 

8  00a 

.    2  236 

4.8 

6.8 

3.6 

6.9 

1.8 

0.6 

•   ■•«••• 

1.9 

3.8 

2.7 

9.5 

'    5 

8  35 

2  23 

828a 

2  496 

3.8 

4.7 

2.8 

4.7 

1.6 

0.6 

1.7 

3.1 

2.2 

9.6 

6 

8  40 

2  27 

8  32a 

2  546 

3.4 

4.2 

2.6 

4.2 

1.5 

0.4 

7  25 

1.6 

2.8 

1.9 

9.5    , 

7 

8  00 

1  67 

7  64a 

2  176 

6.7 

7.0 

4.2 

6.8 

2.0 

0.6 

2.0 

4.4 

3.2 

9.5    ; 

8 

8  20 

2  07 

8  13a 

2  316 

4.4 

6.4 

8.3 

6.4 

1.7 

0.6 

1.8 

3.5 

2.5 

9.6 

0 

8  20 

207 

8  13a 

2  316 

4.3 

5.3 

8.S 

6.3 

1.7 

0.6 

1.8 

3.5 

2.4 

10.0 

10 

8  05 

1  62 

7  59a 

2  166 

4.2 

6.2 

3.1 

6.2 

Is  7 

0.6 

1.7 

8.4 

2.4 

9.6 

1 
'  11 

8  40 

227 

8  34a 

2506 

4.0 

4.6 

8.4 

5.0 

1.7 

0.6 

1.6 

3.0 

2.1 

10  0  ; 

•12 

8  20 

2  07 

8  12a 

2  366 

2.6 

2.9        2.2 

3.5 

1.4 

0.3 

1.3 

2.1 

1.4 

9.0 

'  13 

0  04 

6  16 

0  22a 

6  136 

6.4 

7.2  ,      6.6 

7.8 

0.4 

2.0 

2.0 

4.5 

3.3 

8.5 

U 

11  46 

6  33 

12  066 

5  306 

6.6 

6.3'      4.8 

6.9 

0.4 

1.8 

1.9 

4.0 

8.7 

8.0 

15 

U  02 

6  16 

0  19a 

6  126 

7.6 

8. 6         6. 6 

9.1 

0.4 

2.2 

........ 

2.2 

5.2 

4.9 

8.0 

16 

10  55 

3  49 

11  136 

3466 

6.5  1        7.8         6.7 

7.7 

0.4 

2.0 

2.0 

4.5 

4.2 

8.0    . 

17 

10  43 

4  30 

11  116 

4266 

2.2 

2.6         1.9 

3.0 

0.2 

1.2 

K . 

1.1 

1.8 

1.7 

8.0 

18 

2  02 

8  20 

229a 

8  166 

2.7 

3.0  i      2.3 

3.6 

0.2 

1.3 

1.3 

2.1 

2.0 

7.6 

19 

2  19 

8  41 

2  54a 

8  366 

1.7 

1.9.      1.5 

2.3 

0.2 

1.0 

7  46 

1.0 

1.4 

1.3 

8.0 

20 

0  27 

6  40 

0  67a 

6  356 

2.5 

2.8        2.2 

3.3 

0.2 

1.2 

1.3 

2.0 

1.8 

7.0 

21 

0  20 

6  36 

0  48a 

6  316 

2.4 

2. 7        2. 1 

1 

8.2 

0.2 

1.2 

1.2 

L9 

1.8 

6.6 

22 

0  35 

6  60 

1  06a 

0  456 

2.5 

2.8 

2.2 

3.3 

0.2 

1.2 

1.3 

2.0 

1.8 

'^'^    , 

23  1 

11  10 

500 

11  256 

4  586 

8.0 

9.0  ,      6.9 

9.5 

0.4 

2.2 

2.2 

5.6 

5.1 

9.0 

'  24  1 

10  38 

426 

10  656 

4  226          7. 2 

8. 1        6. 2 

8.7 

0.4 

2.1 

2.1 

6.0 

4.6 

9.0 

25  ' 

8  05 

1  62 

8286 

1  486          3.7 

4. 2        8. 2 

4.7 

0.3 

1.5 

1.5 

2.8 

2.6 

0.6 

26 

7  20 

1  07 

7  486 

,        1  036 

2.4 

2.7 

2.1 

3.2 

0.2 

1.2 

1.2 

1.9 

1.8 

8.5 

27  1 

11  62 

5  40 

11  326 

7  06a 

2.7 

4.2 

0.2 

2.8 

2.1 

0.6 

2.2 

3.1 

1.2 

6.0    ! 

28  ; 

11  56 

6  44 

11  566 

7  10a 

2.7 

4.2  ,      0.2 

2.8 

2.1 

0.6 

2.2 

3.1 

1.2 

6.0    ' 

29  1 

4  00 

10  16 

3  44a 

11  26a 

3.8 

6.8         0.3 

S.9 

2.4 

0.7 

2.6 

4.1 

1.6 

5.0    < 

30 

404 

10  22 

3  63a 

11  03a 

4. 5          6. 3         0. 9 

5.6 

2.7 

0.8 

2  53 

2.8 

4.7 

2.4 

5.0    i 

31 

4  31       10  45 

4  18a 

11  37a  ;        6. 6         10. 2        0. 6 

1                                                             1 

6.7 

3.2 

1.0 

3.4 

6.7 

2.8 

5.0    ' 

32 

2  30 

846 

2  13a 

10  05a          2.9          4.6        0.3 

8.0 

2.1 

0.6 

2.2 

.3.3 

1.3 

6.0 

33 

7  06 

1  00 

6  63a 

1  576  '        5. 9          9. 0         0. 5 

5.9 

3.0 

1.0 

3.2 

6.0 

2.6 

6.0 

1  3-4 

8  20 

2  15 

8  17a 

3  076           7.4         11.4         0.7 

7.5 

3.4 

1.0 

3.6 

7.4 

3.3 

6.0 

35 

0  35 

6  66 

0  18a 

7  286          3. 6  1        6. 5        0. 3 

3.7 

2.4 

0.7 

2.5 

8.9 

1.5 

4.0 

36 

11  50 

0  36 

U  326 

10  52a 

3.3           5.1         0.3 

1 

3.4 

2.3 

0.7 

2.4 

3.7 

1.4 

3.0 

Wb9L   ' 

!  37 

[10  53] 

[10  16 

[8  50 

11  30 

[4  40] 
3  43 
2  30 

9  556 

8  326 

7  406 

11  626 

6  34a 
6  68a 
4  49a 
6  09a 

[0.61 
0.4 
0.8 

[1.2] 

0.7 

1.5 

17.6 

[0.11 
0.0 
0.1 
0.4 

2.6 

2.1 

3.0 

24.2 

2.6 
2.1 
3.0 
7.4 

1.9 

1.3 

2.2 

12.2 

1  3 

1.1 

1.6 

10.6 

4.0 
4.0 
3.0 
0.0 

^ 

20  18 

'  39 

'  40 

6  lO' 

14. 3  1       ] 

2.8 

h'.9 

;*i 

11  35 

520 

11  616 

6  19a 

27. 8  1      34. 3 

20.3 

41.7 

3.8 

9.6 

10.4 

21.9 

18.7 

2.0E 

'  42 

8  05 

1  60 

8  266 

1  49a 

18.4 

22.7 

13.4 

29.6 

3.1 

7.7 

8.5 

15.3 

13.1 

2.6B 

1 

EoiU 

43 

10  40 

4  10 

10  34a 

4  186 

13.0 

18.0 

6.9 

12.2 

1.6 

1.3 

2.0 

9.5 

6.0 

3.0 

'  44 

10  60 

4  20 

10  43a 

4  296 

11. 2  ^      16. 6 

5.9 

10.4 

1.5 

1.2 

1.9 

8.2 

6.2 

3.0 

45 

11  45 

6  16 

11  89a 

5  236 

13.0         18.1 

6.9 

12.2 

1.0 

1.3 

2.0 

9.5 

6.0 

3.0 

i  46 

2  12 

8  49 

2  066 

8  676 

13.0        19.2 

7.4 

13.0 

1.6 

1.4 

11  52 

2.1 

10.1 

6.5 

3.0 

47 

3  07       10  49 

3  06a 

11  Ola 

8. 6         11. 7 

6.0 

8.3 

1.4 

0.3 

3  11 

1.4 

5.8 

4.1 

3.0 

48 

3  20       10  03 

3  2Sa 

10  11a 

13. 2         18. 1 

7.3 

12.7 

1.7 

1.4 

0  51 

2.2 

9.4 

6.3 

3.0 

49 

4  26       11  16 

4  20a 

11  24a 

12. 8         16. 9 

7.0 

12.1 

1.6 

1.1 

2  15 

2.0 

8.5 

6.1 

3.0 

50 

3  05  i      9  65 

3  00a 

10  03a 

13. 7         18. 7 

7.8 

13.9 

L7 

1.1 

2.1 

9.4 

6.6 

3.0 

51 

9  40 

3  28 

9  466 

3  136 

5. 6  '        7. 6 

3.0 

5.6 

1.2 

0.5 

23  19 

1.8 

4.3 

2.7 

8.0 

52 

1  02 

7  66 

1  02a 

7  446 

9.6        13.1 

6.6 

9.8 

1.8 

0.2 

1  12 

1.8 

6.9 

4.6 

3.0 

53 

9  58 

3  64 

10  016 

3  466 

10. 1         14. 1 

6.1 

9.6 

1.3 

0.5 

23  36 

1.4 

7.4 

4.6 

8.0 

54 

11  22 

6  18 

11  236 

6  10a 

11. 4         15. 9 

6.9 

10.6 

1.4 

0.3 

12  19 

1.5 

8.1 

6.1 

3.0 

55 

1  25 

9  06 

1  26a 

8  566 

8. 1         11. 2 

4.4 

7.5 

1.2 

0.2 

2  36 

1.2 

5.7 

3.7 

3.0 

56 

9  21 

800 

9  276 

2  466 

4.9          6.8 

2.6 

6.1 

1.1 

0.6 

23  13 

1.2 

3.8 

1        2.5 

'         3.0    I 

57 

8  48 

2  34 

8  586 

2  166 

3.2          4.4 

1 

1.8 

3.5 

0.9 

0.5 

23  03 

1.0 

2.6 

'        1.7 

2.0 
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TABLE  3.— TIDAL  DIFFERENCES 


SUtion. 


G««grmphlc  position. 


LaU- 
tudo. 


I JV  ar<A. 

I 

\    o    / 


1 
2 

3 

4 
S 


6 
7 
8 
9 
10 
11 


12 
13 
14 
15 
18 

17 
18 
19 
20 
21 
22 


23 
24 
25 
26 
27 
28 


ASIA    (South    Coa«t>— Con- 
tiuned. 

IXDIA— contiooed. 

Bay  o/  Benifol^  west  eoatt—CouVd. 


Cticanada 18  56 

Madras I  13  05 

Nesrapaum '  10  46 

Parabau  Pass,  RAmesTaram  Island .     9  16 
Tatlcoriu 8  48 

Bay  o/  Benffol  UlandM. 

Trincomalee.  Ceylon 8  33 

Point  de  Oalle,  Ceylon 6  02 

Colombo,  Cevlon '    6  56 

Port  Blair,  Andaman  Islands 11  41 

Port  Comwallis,  Andaman  Ids...!  13  19 
Nankanri  Harbor.  Nioobar  Ids ... !    K  03 


Are^fian  Sea^  east  coatt. 


I 


Qailon 8  54 

Cochin 9  58 

Bev)Mire ,-..    11  10 

Hingatorv ,  12  52 

KArwAr 14  48 

I 

Goa,  or  Mormng 5a ;  15  25  I 

Bombay,  Apollo  Bandar 18  55 

BhAvnagar 21  48 

Port  Albert  Victor  (K4thiwadar) .   20  58 

Okha  Point  and  Bet  Harbor 22  28 

Eabachi 24  47 


A  rahian  Sea  Jelandt. 

Stiadiva  Atoll,  Maldire  Islands. . .  0  34 
S.  Mal^  Atoll.  Maldive  Islands. .J  4  05 
Malcolm  Atoll,  Maldive  Islands..!    6  17 

Minikoi  Light 8  16 

Kiltan  Island,  Laccadive  Islands.,  11  29 
Cberbaniaui  Ketif,  Laccadive  Ids. .  i  12  20 


BALUCHI8TA>*. 


29  Sanniiyani  Harbor. 

30  G wadar  Bay  i 


31 
32 
33 
34 
35 


PERSIA. 

Pertian  0%lI/. 


Jasbak  Bay ,  25  40 

Klshm 26  56 


I 


26  25 

25  10 


Jexirat  Kais 

Bushire 

Euphrates  River  Entrance. 

ARABIA. 

Pemian  Gu\f. 


26  32 
29  00 
29  51 


36 
'  37 

38  ! 


39 
40 
41 
42 
43 


Knweit 

Menaraa.  Bahrein  Harbor. 
MaHkat  (Muscat) 


Outer  coast. 


29  24 
26  16  • 
23  37 


Ras-al-Hadd 22  34 

Masiralsland ;  20  28 

Merbat . 
Makalla 
Aden 


13  19 
15  45 
21  28 


Mocha  or  Mokha 

Loheiya 

Jidda' 

Hansani  Island 25  OO 

Akabah 29  30 


Longitude. 


Arc.    I  Time. 


Standard  port  for 
refermoo. 


Kame. 


page. 


Bast, 


82  15 
80  18 
79  51 
79  09 
78  09 


I    ^ 


81  13 
80  13 
79  50 

92  45 

93  00 
93  30 


76  37 
76  15 
75  48 
74  50 
74  06 

73  48 
72  50 
72  09 
71  33 
69  05 
66  58 


73  27 
73  30 

72  33 

73  01 
73  00 
71  52 


66  35 
62  20 


57  50 
56  15 
53  54 

50  52 
48  45 


47  58 
50  39 
58  35 


43  12 
42  40 
30  08 
37  00 
35  UO 


h.  m. 
5  29 
5  21 
5  19 
5  17 
5  13 


5  25 
5  21 

5  19 

6  11 
6  12 
C  14 


5  06 
5  05 
5  03 
4  50 
4  56 


55 
51 
49 
40 
36 
28 


54 
54 

50 
52 
52 
47 


26 
09 


3 
3 
3 
3 
3 


51 
45 
36 
23 
15 


3 
3 
3 


12 
23 
54 


59  50 

3  50 

58  57 

3  56 

54  41 

3  39 

49  06 

3  16 

44  50 

3  00 

2 
o 

2 
2 
«> 


53 
51 
37 

28 
20 


Madras.. 
Madraa., 
Madras.. 
Colombo . 
Colombo , 


Coltjmbo . . 
Colombo . . 
Colombo . . 
8t.  Johns. 
St.  Johns. 
St.  Johns. 


Yokohama. 
Yokohama. 
Yokohama. 
Yokohama. 
Karachi... 


Karachi  . 
Bombay . . 
Sbangliai 
Karachi  . 
Bombay  . 
Karachi  . 


Karachi 
Karachi 
Karachi 
Karachi 
Karachi 
Karachi 


I 


Karachi 
Karachi 


Karachi . . 
Karachi  .. 
Hongkong 
Hongkong 
Hongkong 


Hongkong 
Hongkong 
Karachi  . . 

Karachi . . 
Karachi  .. 

Aden 

Adeu 

Aden    .... 

Aden 

Aden 

Adeu 

Aden 

Aden 


230 
239 
239 
243 
243 


243 

243 

243 

45 

45 

45 


167 
167 
167 
167 
251 

251 
247 
179 
251 
247 
251 


251 
251 
251 
251 
251 
251 


251 
251 


251 
251 

187 
187 
187 


187 
187 
251 


251 
251 
255 
255 
255 


255 
255 
255 
255 
255 


Tidal  differences. 


Time. 


HW. 


LW. 


Ijoeal  time. 


Height. 


HW. 


LW. 


Harmonic 
Tide  Plane. 


h.  m.        h.  m.  feet. 

0  01     +  0  09  +  L  3 

0  00          0  00  0. 0 

-  0  04  ,  4-  0  11  I—  0. 9 

-  0  18  '  —  0  13  ;  -H  0. 1 
003'  +  002  +1.1 


I 


+ 

+ 
+ 


6  10 
0  07 
0  00 
2  38 
2  48 
2  03 


30 
49 
00 
31 


+ 
+ 
+ 


0  18 
000 
4  22 
4  10 
0  39 
0  00 


+ 

+ 
+ 


2 
2 
0 

1 
0 
0 


50 
20 
04 
11 
04 
26 


—  1 

—  0 


25 
54 


+ 
+ 


0  54 
0  36 
3  43 
2  00 
209 


+  3  19 
-  3  57 
-044 


H- 


0  59 

0  29 

1  00 
0  30 
0  00 


+  3  56 
+  5  51 
+  8  07 
-\- 10  22 
—10  13 


+ 
+ 
+ 


6  05 
0  18 
00 
38 
46 
01 


0 
2 
2 
2 


+  0  38  .  + 


+ 
+ 

+ 


00 

00 
19 
42 
31 
00 


+ 

+ 


2  54 
2*24 

0  01 

1  14 
0  01 
0  31 


1 
0 


25 
54 


—  0  54 
+  0  38 
+  3  58 

—  1  31 
+  8  17 


+  8  34 

—  8  39 

—  0  39 


+ 
+ 


0  58 
0  25 
0  58 

0  25 
0  00 


+  3  52 
+  5  46 
^  8  02 
-f  10  17 
—10  17 


+ 
+ 


0.2 
0.2 
0.0 
2.4 
4.4 


+  4.0 


4  46 

658  — 

602  — 

6  33  + 

0  22  — 


—  2.2 
0.0 

+20.0 
li-  1.7 

—  0.9 
0.0 


3.0 
4.8 
4.7 
5.0 
1.2 
1.2 


+ 
+ 


0.8 
0.8 


+  0.7 
+  4.4 
+  2.4 
—  1.9 

+  6.4 


+  4.2 
+  2.2 

—  1.1 


+ 
+ 
+ 
+ 


2.3 
2.8 
2.2 
1.8 
2.4 


1.8 
2.4 
2.2 
2.0 
0.0 


0.4 
2.1 
3.1 
1.9 
1.1 


feet. 
-0.2  , 
40.1. 
—0.2  ! 
+0.1 
+0.4 


I 


+0.1 
-0.1 
0.0 
+0.5 
+0.9 
+0.8 


-0.8 
—0.9 
-0.7 
-1-0.3 
-0.6 

-0.6 
0.0 
+4.1 
+0.5 
-0.3 
0.0 


—1.0 
—1.2 
— L3 
-1.4 
—0.4 
—0.4 


+0.2 
+0.3 


I 


+0.3 
-rl.2 
+  0.4 
—0.7 
+  1.1 


+0.8 
+0.3. 

-0.1 : 


+0.6 
+0.8 
+  0.6 
+0.6 
0.0 


—0.1 
—0.7 
—1.0 
—0.8 
—0.4 


Batie 
of 


].4« 

l.w 

1.56 


1.14 
0-93 
l.Ou 

i.:« 

2-39 
i31 


0-74 
O.fti 
0.76 

0.& 

0.72 
l.i« 
3.23 
1.23 
U.94 
MM 


V.  .11' 

V.4V 
O.Je 

0.87 
0.83 


1.12 
LIO 


1.06 
1.57 

1.60 
0.64 
2.»-' 


2.03 

1.57 
0.H 


1.21 
1.3«< 
1.44 
1.3? 

l.w* 


0.91 
0.61 
0.41 
0.6* 
O.W 


AND  TIDAIi  CONSTANTS. 
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Intorvftl. 


6 
7 
8 
9 
10 
11 


12 

13 
14 
15 
16 

17 
18 
10 
20 
21 
22 


23 
24 
25 
26 
27 
28 


29 
30 


31 
32 
33 
34 
35 


B 

s 


1 
2 
3 
4 
5 


I 


36 
37 
38 


39 

40 
41 
42 
43 


44 

45  I 

46  I 

47  ' 
4«  I 


Mean. 


HWI. 


h.m. 
8  42 
8  41 
8  37 
1  37 
1  52 


8  10 
2  02 
1  55 

9  40 
950 
905 


0  18 
11  83 
11  21 
10  50 
10  34 

10  34 

11  26 
4  27 
2  01 

12  05 
10  15 


50 
20 


10  20 

11  27 
10  20 

0  50 


8  50 

9  20 


9  20 

10  60 

0  80 


7 
11 


12 
20 


0  05 
5  15 
9  30 


9  15 
9  45 
8  50 
8  20 
7  49 


11  45 
1  15 
3  30 
5  45 

10  00 


LWI. 


h.  fn. 
285 
226 
3  87 
86 
51 


7 
7 


1  44 

8  07 

7  49 

8  27 
8  37 

2  52 


6 
5 

4 

4 
4 

4 
5 
11 
7 
5 
4 


6 
6 

4 
5 

4 


16 
06 
59 
28 
11 

10 
08 
18 
43 
89 
00 


55 
25 
00 
15 
00 


8  30 


235 
305 


8  05 
4  35 
6  40 
1  13 
6  00 


6  17 

11  30 

3  20 


3  03 
3  32 
2  38 
2  07 
1  41 


5  33 
7  27 
9  42 
11  57 
3  48 


Tropie. 


HHWI. 


A.  tn. 
8  52b 
Sb2b 
S4Sb 

1  58a 

2  05a 


8266 
2  11a 
2  09a 
9885 
9  496 
9  046 


1  19a 
12  396 
12  206 
11  286 
11  246 

11  246 

11  526 
4  33a 

2  27a 

12  336 
11  026 


1  34a 
110a 

11  126 

12  226 
10  546 
10  266 


9856 
10  086 


10  096 

11  306 
0  176 
6  516 

11  096 


—0  07a 

5  016 

10  266 


10  026 

10  296 

7  49a 

7  18a 

6  36a 


10  29a 

—0  186 

1  3t56 

4  136 

8  386 


LLWI. 


A.  M. 

2  186 
076 
146 
546 
166 


2 
2 
6 

7 


016 
416 
146 
45a 
8  52a 
8  07a 


1 
7 
7 
3 


5586 
4  446 
4  416 
4  166 
4  006 


016 
546 


11  016 


7 
5 


096 
256 


8  556 


6  366 
6  046 
^  386 
4  51b 
3  466 
3  156 


2  306 
2  596 


Saa^eof  ttAew 


2  596 
4  306 
7  876 
2446 
648a 


7  07a 

12  236 

3  136 


2  576 

3  276 
2  506 
2  196 
1  556 


5  486 

7  456 

10  046 

12  156 

4  04a 


Hean 

(Mn). 


I 


fe€t. 
8.3 
2.2 
1.5 
1.4 
2.1 


1.4 
1.2 
1.4 
4.4 
6.0 
6.8 


2.0 
1.6 
2.1 
5.1 
8.8 

4.0 
8.8 
23.0 
6.8 
8.2 
5.6 


2.9 
2.2 
2.1 
1.9 
4.8 
4.7 


6.2 
6.1 


5.9 
8.7 
5.3 
2.1 
7.6 


6.7 
5.2 
4.6 


6.7 
7.2 
5.2 
5.0 
3.6 


3.3 
2.2 
1.6 
2.3 
2.0 


Bjaing 
(Sg). 


7.8 
11.6 
6.6 
2.6 
9.4 


/Mt. 
4.5 
3.1 
2.1 
2.0 
8.0 


2.0 
1.9 
2.0 
6.3 
8.6 
8.3 


2.5 
2.1 
2.7 
6.5 
5.0 

5.2 
12.0 
29.8 

9.5 
10.8 

7.3 


3.8 
2.0 
2.7 
2.5 
6.3 
6.2 


8.1 
8.1 


8.3 
6.4 
6.0 


8.9 
9.6 
7.0 
6.8 
4.9 


Xeap 

(NpJ. 


4.5 
2.9 
2.0 
3.1 
3.9 


feet. 
1.9 
1.2 
0.9 
0.5 
0.8 


0.5 
0.4 
0.4 
2.1 
2.9 
2.8 


1.3 
1.0 
1.4 
3.4 
2.4 

2.5 
4.0 
15.1 
3.7 
6.2 
8.4 


1.8 
1.4 
1.3 
1.2 
3.0 
2.9 


3.8 
8.7 


I 


3.6 
5.3 
3.8 
1.5 
5.4 


4.8 
3.7 
2.8 


4.1 
4.4 
2.9 
2.8 
2.0 


1.9 
1.2 
0.8 
1.3 
1.6 


Great 
faropio 
(Gc). 


TnptediiiT- 
imI  inequality. 


8.1 

11.3 

8.0 

3.8 

10.9 


HWQ. 


feet. 
8.6 
2.6 
1.8 
1.6 
2.4 


1.7 
1.2 
1.5 
4.6 
6.3 
6.1 


3.2 
2.7 
3.4 

7.1 
5.4  j 

5.5 
10.8 
25.6 

9.3 
10.6 

7.4 


4.3 
8.4 
3.3 
3.0 
6.5 
6.5 


8.2 
8.3 


0.0 
0.7 
0.6 
0.8 
1.0 


0.8 
0.4 
0.6 
1.1 
1.3 
1.8 


0.7 
0.6 
0.7 
1.1 
0.7 

0,7 
1.0 
6.3 
3.7 
2.0 
0.7 


1.0 
0.8 
0.8 
0.8 
1.2 
1.2 


0.8 
0.7 


9.7 
7.9 
6.5 


9.0 
9.7 
7.6 
7.4 
5.7 


5.2 
3.7 
3.0 
3.9 
4.7 


0.7 
0.8 
4.5 
2.8 
5.4 


4.9 
4.4 
0.6 


0.7 
0.8 
1.0 
1.0 
0.9 


LWQ 


feet. 
0.5 
0.3 
0.3 
0.8 
0.4 


0.8 
0.2 
0.3 
0.2 
0.2 
0.2 


1.9 
1.7 
2.0 
8.1 
8.0 

8.1 
3.7 
2.3 
2.9 
8.8 
3.9 


2.1 
1.8 
1.8 
1.7 
2.6 
2.6 


4.1 
4.5 


Diamal  wave. 


4.4 
5.8 
1.2 
0.7 
1.4 


1.3 
1.2 
3.0 


4.7 
4.9 
4.8 
4.7 
4.0 


Tropic 
HW 

inter- 
ral. 


Tropic 
range. 


h,  m. 
22  59 
22  51 
22  53 
3  07 


8  19 

8  21 

21  33 

"'3*44' 

8  42 

8  13 

3  17 
3  11 


5 
4 


57 
31 


8  46 
3  11 


3  50 


18  24 


2  44 


2  32 


/e4t. 
1.0 
0.8 
0.6 
0.8 
1.1 


0.9 
0.4 
0.7 
1.1 
1.3 
1.8 


2.1 
1.9 
2.1 
8.4 
3.1 

3.2 
4.2 
6.7 
4.8 
4.3 
8.9 


2.6 
2.2 
2.2 
2.1 
3.3 
3.3 


4.2 
4.5 


4.5 
5.4 
4.7 
3.0 
6.7 


5.3 
4.7 
3.9 


4.8 
4.9 
4.8 
4.7 
4.0 


Hean  sea  level 
above  plane  ot— 


Predlc 
tionii. 


feet. 
2.6 
1.9 
1.8 
1.4 
2.0 


1.4 
1.1 
1.8 
3.5 
4.7 
4.5 


2.2 
1.9 
2.3 
4.8 
3.9 

4.0 
7.7 
17.3 
6.5 
7.1 
5.4 


3.1 
2.5 
2.4 
2.2 
4.6 
4.6 


5.9 
6.0 


5.9 
8.2 
5.4 
2.7 
7.3 


6.5 
5.3 
4.8 


6.6 
7.0 
5.6 
5.5 
4.2 


Tropic 
LLW. 


0.8 

8.8 

3.8 

4.0 

0.7 

3.1 

3.1 

2.8 

0.6 

2.6 

2.6 

2.2 

0.7 

3.2 

3.2 

3.0 

0.8 

36 

3.6 

3.5 

feet. 
1.6 
1.2 
0.9 
0.7 
1.1 


Varia- 
tion of 
the  com- 
pass. 


0.8 
0.6 
0.7 
2.0 
2.8 
2.7 


1.9 
1.6 
2.0 
4.0 
3.2' 

3.4 
5.8 
11.9 
4.5 
5.7 
4.4 


2.4 

1.0 

1.9 

0.5 

1.8 

0.5 

1.7 

0.0 

8.5 

0.0 

8.4 

0.0 

4.8 
5.0 


4.8 
6.6 
3.4 
1.5 
4.7 


4.2 

3.4 
8.  9 


5.4 
5.7 
4.6 
4.5 
3.5 


3.2 
2.4 
1.8 
2.5 
3.0 


Boat. 
o 
2.0 
1.0 
1.0 
0.5 
0.5 


1.0 
0.5 
0.5 
2.5 
2.5 
2.0 


0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
1.0 
1.0 
1.0 
1.0 
1.0 

West. 


Etut. 

1.0 
1.0 


0.5 
0.5 
0.0 
0.0 
0.0 


West. 

0.0 
0.5 
0.0 


0.0 
0.0 
1.0 
2.0 
8.0 


3.5 
3.0 
8.0 
3.0 
8.0 
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TABLE  3.— TIDAL  DIFFERENCES 


5 
a 


3 

4 
6 
6 
7 


8 

» 

10 

11 

12 


13 
14 
15 
16 
17 


18 
19 
20 
21 
22 


23 
24 
25 
26 
27 
28 


20 
M 
31 
32 
33 

34 
35 
36 
37 
38 


SUtion. 


AFBICA  (East  Coast). 

BOTPT,  ABT881MIA.  ETC. 

Jied  8ea^  tout  coast. 


Geographic  position. 


Lati- 
tude. 


Korth. 


I 


Snez 29  58 

Zafanma  Light 29  06 

RasGhaHb '  28  21 

Brothers  Islands |  20  10 

Siiakin !  19  06 

MasHaiia  or  Massowali 15  37 

Perlni  Island,  Bab  el  Mandeb  8tr .    12  38 

SOMAU  IJkND. 

Zeila 11  24 

Cape  G nardafui  or  Ras  Asir 1 1  53 

»okotra  Island 12  40 

Warsheik  Road '    2  36 


Brava 


1  08 


Smith. 

Juba 0  14 

Port  Dnrnford i    1  13 

Malindi '    3  07 

Zanxibar 6  09 

Lindi  Ri\'er  Entranoe 10  00 


MOZAMBIQUE. 

Cape  Belgado 

Mosainbiqiie  Harbor 

Zambezi  River  Entrance 

Innaniban  River  Entrance 

Englinh  River,  I>olagoa  Bay... 

ISLANDS  IK  THB  INDIAN  OCBAN 

Madttgasear. 


Diego  Snsrez  Bay 12  15 

Port  Choiseul,  Antongil  Bay 15  29 

TamaUve 18  08 

Fort  Dauphin 25  01 

St.  Aogustine  Bay 23  34 

Bembatooka  Bay 15  50 


10  41 
14  58 
18  47 
23  4o 
25  59 


Lesser  Islands. 

Maroni  Bay,  Comoro  Islands 

Zaiidzi,  Ma\'olta  Island 

St.  Pierre,  Reunion  or  Bonrbon  I. 
Port  Louis.  Mauritius  Island  — 
Cargados,  Cartvios  Shoals 


Rodrigtiez  Island 

Providence  Island 

Mahe  Island,  Seyohelle  Islands.. 
Diejro  Garcia  1.,  Cbagos  Islands. , 
Kcelinglsiands 


11  41 

12  50 
21  16 
20  08 
16  36 

19  45 
9  13 
4  30 
7  19 

12  07 


39  Christmas  Island i  11  30 

40  Amsterdam  Island !  37  50 

41  '  St.  Paul  Island 38  30 

42  *  Betsy  Cove,  Kerguelen  Island 49  09 

I      AFRICA  (East  and  South 
Coasts). 


NATAL  AND  CAPE  COLONY. 


43  Durban  (Port  Xatal) 29  53 

44  East  London,  Buffalo  River 33  02 

45  '  Port  Elizabeth.  Algoa  Bay 33  58 

46  I  Aliwal  Harbor,  Mossel  Bay 34  11 

47  I  Cape  Agulhas 34  50 

48  Roman  Rocks.  Simons  Bay 34  11 

49  Cape  Town.  Table  Bay 33  54 

50  SaldanhaBay '  33  05 

51  PortNolloth 29  15 


Longitude. 


Arc.      Time. 


.32  32 

32  40 

33  06 

34  51 
37  19 
39  27 
43  24 


43  28 
51  15 
53  55 
46  11 

44  04 


East. 

'    '  h.m. 
2  10 


42  38 
41  55 
40  11 
39  11 
39  44 


40  39 
40  44 

36  30 
35  32 
32  36 


81 
27 


I 


49  30 
49  SO 
49  26 
47  01 
43  46 
46  21 


43  21 
45  16 
55  35 
57  29 

50  45 

63  2.> 

51  01 
55  :<2 
72  29 
96  55 

105  30 
77  33 
77  24 
70  12 


04 
55 


25  37 
22  09 
20  01 


2  11 
2  12 
2  19 
2  29 
2  88 
2  64 


2  54 

3  25 
3  36 
8  05 
2  56 


2 
2 
2 
2 

2 


51 
48 
41 
37 
39 


2 
2 


43 
43 
2  26 
2  22 
2  10 


18 
19 
18 
08 
55 


8  05 


2  53 

3  01 
3  42 
3  50 

3  59 

4  14 

3  24 

3  42 

4  50 
6  28 


Standard  port  for 
reference. 


Tidal  difference*. 


Name. 


Aden 
Aden 
Aden 
Aden 
Aden 
Aden 
Aden 

Aden 
Aden 
Aden 
Aden 
Aden 

Aden 
Aden 
Aden 
Aden 
Aden 


Calcutta 
Calcutta 
Calcutta 
Calcutta 
Calcutta 


Calcutta 

Calcutta 

CalcutU 

CalcutU, 

Calcutta 

CabsutU 


Page. 


Singapore 
Singapore 
Singapore 
Singapore 
Halifax... 


Halifax . 
Halifax. 
HnlifRx. 
Halifax. 
Halifax . 


7  02  Halifax. 
5  10  Halifax. 
5  10  Halifax. 
4  41  ,  Halifax. 


2  04 
1  52 
1  42 
1  29 
1  20 


18  27 

1  14 

18  25 

1  14 

17  58 

1  12 

16  51 

1  07 

Calcutta <  235 

CaiH*  I'own 259 

Cape  Town 259 

Cai»eTown 2.59 

Cape  Town 259 

CaiieTown ,  2S9 

Cape  Town I  250 

Cape  Town 259 

Cape  Town 250 


255 
255 
255 
255 
255 
255 
255 


255 
255 
255 
255 
255 


255 
255 
255 
256 
255 


235 
235 
235 
235 
235 


235 
235 
235 
235 
235 
235 


191 
191 
101 
191 
49 

49 
49 
49 
49 
49 


Local  tims. 


A.  in. 

—  0  27 

—  0  32 

—  037 
+11 
-I-  6 
+  5 
+  0 


17 
47 
22 
01 


0  10 

1  50 
045 
3  20 
3  84 


382 
3  10 
3  48 
3  43 
3  58 


A.fA. 

—  0  32 

—  0  36 

—  0  41 
+  11  13 
+  6  42 
+  5  17 

—  0  03 


0  23 

1  55 

025 
3  34 
3  30 


3 
3 
3 
3 
3 


87 
24 
52 

48 
57 


+ 
+ 
+ 
+ 
+ 


2  40 
2  41 

2  57 

3  12 
3  62 


+  2  05 

+  2  25 

-^  2  40 

+  2  56 

+  4  21 

+  2  56 


+ 

+ 
+ 
+ 

+ 


I 
1 
1 
1 
2 


11 
12 
28 
43 
23 


+ 
f 
+ 
+ 


036 
056 
1  11 
1  27 

1  52 

2  28 


7  00 
6  15 
1  38 
+  8  01 
—  6  13 


+ 
+ 
+ 


+ 


+  4  41 

-  2  12 

-  3  41 
+  5  50 

-  2  50 


+  4.20 

—  2  82 

—  4  01 
+  5  30 

—  3  14 


+ 


0  50 
0  00 
0  44 
0  49 


+  7  04 
+  6  10 
1  42 
8  04 
5  33 


49  —  1  00  —  1  18 
49  +  2  44  +  2  24 
49  *  +  2  34  ,+  2  14 
49  +  4  34  I  +  4  23 


+  2  41  '  f  1  13 

+  2  00  +  2  02 

+  1  44  '  +  1  45 

+  1  42   +  1  44 

+  1  04  .  +  1  06 


+  1  01 

0  00 

+  0  46 

f  0  51 


Rsti4) 
Height.  of 
range*. 


HW.  ■   LW. 


Sarmonic 
Tide  Plane. 


/set. 

+2.0 

+0.6 

—3.7 

—3.1 

—3.5 

—0.9 

+2.3 


+3.7 
+1.2 

+2.8 
+3.0 
+2.8  I 


feet. 

+0.6 

+0.1 

—1.2 

—1.0 

—1.2 

—41.3 

+0.6 


+  L1 
+0.3 
+0.8 
+0.8 
+0.8 


+4.2  I  +1.1 
+6.9  +1.8 
+7.3      +1.0 


+0.5 

+«.! 


—0.1 
+0.3 
+  1.8 
—0.3 
+0.4 


—4.3 
—5.3 
—3.5 
—5.7 
—1.4 
—0.4 


+2.4 
+1.6 


+0.3 
+0.3 
+0.6 
+0.1 
+0.4 


—0.2 
+  1.8 
—1.2 
+  0.1 
-0.5 


—5.0 
+0.2 
+0.5 
+0.7 
+0.5 


—0.6 
0.0 
+0.1 
-0.1 
+0.1 


+0.5  ,  +0.1 

0.0         0.0 

+0.4         0.0 

+0.6  •      0.0 


—0.5 
—0.7 
—0.3 
—0.7 
0.0 

+a2 


+  0.7  —0.2 

+2. 4  -kO.  1 

—5.0  —1.7 

-6.  7  —2. 2 

—1.4  +0.1 


+  0.3 
-rO.7 
-rO.l 
+0.4 
+  0.2 


—1. 0  +0. 1 
—2. 0  —0  1 
—2.  3  ,  — 0. 2 
—0. 0  •  +0. 2 


1.3S 


,13 
.30 
.41 
.36 
Ctsl 
1.46 


1. 
0. 

0. 
0. 


1.71 
1.24 
1.SS 

1.60 
l.» 


l.gS 
140 
2.49 
2.96 
2.21 


0.96 
1.00 
L15 
0.93 
1.01 


0.S4 
0.43 

0.:» 
0.84 
0.92 


1.17 
1.40 

41 


19 

& 

26 
Gg 
94 

82 


0.73 
0.54 
0.49 

0.75 


AND  TIDAIi  CONSTANTS. 
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Interval. 


I 

S 

9 


1 
2 
3 
4 

5 
6 

7 


8 

9 

10 

11 

12 


13 
14 
15 
16 
17 


18 
10 
20 
21 
22 


23 
24 
25 
26 
27 
28 


29 

30 
31 
32 
33 

34 
35 
36 
37 
38 

30 
40 
41 
42 


43 
44 

45 
46 
47 

48 
49 
50 
51 


Mean. 


HWI. 


h.  tn. 
10  45 
10  40 
10  35 

6  40 
2  10 
0  45 

7  50 


7  30 

6  00 

7  05 
4  20 
4  15 


4  17 
4  80 
4  00 

4  05 
3  55 


8  59 
4  00 
4  15 

4  30 

5  10 


3  25 

3  45 

4  00 

4  15 

5  40 
4  15 


4 

4 


45 
00 


11  50 

0  48 

1  50 


20 
50 
22 
30 
20 


3  58 
8  37 
3  21 
3  18 
2  40 


2 
1 
2 


35 
36 
20 


7  10  ■ 
10  50  ! 
10  40 

0  14 


2  25 


LWL 


A.  M. 
4  32 
4  28 

423 
028 
822 
6  57 
1  88 


1  18 
12  12 

1  17 
10  32 
10  27 


10  29 
10  42 
10  18 
10  17 
10  08 


10  11 
10  12 
10  27 
10  42 
1122 


9  37 

9  67 

10  12 

10  27 

11  52 
1128 


10  68 
10  13 


5 

7 
8 


38 
00 
03 


632 
12  03 
10  85 

7  43 
n  32 

1  00 
438 
4  28 
6  36 


10  11 
9  50 
933 
9  31 
8  53 

8  48 

7  47 

8  33 
8  38 


Tropic. 


HHWI. 


h.  nt. 
9  4Sb 
9  Sib 
8  235 
446» 
OQSb 
—0  366 
6  51a 


6  34a 
4  64a 
6  06a 
323a 
3  16a 


8  24a 
8  43a 
8  14a 
3  23a 
306a 


4  00a 
4  01a 
4  16a 
4  81a 
6  11a 


8  27a 
8  47a 
402a 

4  17a 

5  41a 
4  16a 


4  175 

3345 

11  04a 

—0  225 

1  335 

0  065 
6  875 

4  055 

1  165 

5  045 

6  545 
U)325 
10  205 

— 0  02a 


4  005 
3  355 
3  195 
165 
375 


3 
2 


2  325 

1  335 

2  175 
2  235 


LLWI. 


Bange  of  tide. 


A.  m. 
444a 
4  42a 
4  49a 

0  50a 
8  465 
7  135 

1  505 


1  295 
12  25a 

1  295 
10  43a 
10  89a 


10  40a 
10  51a 
10  22a 
10  25a 
10  18a 


10  04a 
10  06a 
10  21a 

10  36a 

11  16a 


92da 

949a 

10  05a 

10  18a 

11  45a 
11  22a 


11  025 
10  165 
445 
095 


5 
7 


8  075 

6  365 
12  065 

10  305 

7  465 

11  365 

1  04a 
4  42a 
4  83a 
6  40a 


10  02a 
9  58a 
9  415 
9  385 
9  025 

8  575 

7  565 

8  425 
8  465 


Mean 
(Mn). 


fMt. 

5.0 
4.1 
1.1 
1.5 
1.3 
3.0 
5.3 


6.2 
4.5 
5.6 
5.8 
5.6 


6.7 
8.7 
9.0 
10.7 
8.1 


7.8 
8.1 
0.8 
7.7 
8.2 


4.4 
3.6 
6.0 
3.2 
6.8 
7.5 


6.6 
7.9 
2.3 
1.1 
2.8 


3.8 
5.4 
2.9 
4.0 
3.5 

3.1 
2.3 
2.1 
3.2 

3.8 
3.6 
3.9 
4.0 
3.9 

8.9 
3.5 
3.8 
4.0 

Spring 


tt€i, 

6.8 
5.6 
1.5 
2.0 
1.7 
4.0 
7.2 


8.5 
6.1 
7.6 
7.8 
7.6 


9.0 
11.7 
12.1 
14.6 
10.9 


11.3 
11.8 
13.5 
11.0 
11.9 


6.3 
5.1 
7.8 
4.7 
9.8 
10.9 


10.0 

11.9 

8.5 

1.6 

4.0 

6.5 
7.8 
4.3 
6.8 
5.1 

4.5 
3.3 
3.0 
4.6 


5.6 
5.0 
5.4 
5.6 
5.2 

5.2 
4.6 
5.1 
5.3 


Neap 
(Np). 


2.8 
2.3 
0.6 
0.8 
0.7 
1.7 
3.0 


3.5 
2.5 
3.1 
8.3 
3.1 


3.8 
4.9 
6.0 
6.0 
4.6 


8.3 
8.4 
8.9 
8.2 
3.4 


1.9 
1.6 
2.1 
1.8 
2.9 
3.2 


1.7 
2.0 
0.6 
0.8 
1.2 

1.6 
2.3 
1.2 
1.7 
1.5 

1.3 
1.0 
0.9 
1.3 


1.6 
1.8 
1.3 
2.0 
2.2 

2.2 
2.0 
2.1 
2.2 


Great 
tropic 

(Go). 


7.4 
6.8 
2.2 
2.3 
2.7 
4.7 
7.8 


9.0 
6.8 
8.2 
8.4 
8.2 


9.4 
11.9 
12.2 
14.2 
11.2 


9.0 
9.3 
10.6 
8.9 
9.5 


5.3 
4.2 
5.9 
3.9 
8.0 
8.7 


7.1 
8.4 
2.6 
1.2 
2.7 

8.6 
6.2 
2.8 
3.8 
3.4 

3.0 
2.2 
2.0 
3.1 


Tropic  diur- 
nal inequality. 


HWQ. 


I 


4.7 
4.3 
4.6 
4.7 
4.8 

4.7 
4.2 
4.5 
4.7 


1.0 
0.9 
0.5 
0.6 
0.6 
0.8 
1.1 


1.2 
1.0 
1.1 
1.1 
1.1 


1.2 
1.4 
1.4 
1.5 
1.3 


0.6 
0.6 
0.7 
0.6 
0.7 


0.5 
0.4 
0.5 
0.4 
0.6 
0.6 


0.3 
0.3 
0.1 
0.  I 
0.2 

0.2 
0.3 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 


LWQ. 


4.7 
4.3 
2.2 
2.6 
2.4 
3.7 
4.9 


6.3 
4.6 
6.0 
5.0 
5.0 


5.4 
6.2 
6.3 
6.9 
6.0 


0.5 
0.4 
0.5 
0.5 


0.2 
0.2 
0.2 
0.2 
0.2 


0.1 
0.1 
0.1 
0.1 
0.2 
0.2 


2.0 
2.2 
1.2 

0.8 
0.7 

0.8 
0.9 
0.7 
0.8 
0.7 

0.7 
0.6 
0.7 
0.7 


0.1 
U.l 
0. 1 
0  I 


Tyi^'^^-^-.'^^^^l 


0.4 

0.1 

0.4 

0.1 

0.4 

0.1 

0.4 

0.1 

0.5 

0.2 

Tropic 
HW 

inter- 
val. 


I 


Tropic 
range. 


A.  fn. 


7  29 


19  52 


17  10 


14  34 


0  20 


0.8 
1.0 
0.7 
0.8 
0.8 

0.7 
0.6 
0.6 
0.7 


0.5 
0.4 
0.4 
0.4 
0.5 

0.5 
0.5 
0.5 
0.5 


Predic- !  Tropic 
tione.    LLw. 


feet. 

4.7 

4.3 

2.2 

2.6 

2.4 

3.7 

4.0 

6.3 

4.6 

6.0 

6.0 

6.0 

6.4 

6.2 

6.3 

6.9 

0.0 

0.7 

0.7 

0.7 

0.0 

0.7 

0.5. 

0.4 

0.6 

0.4 

0.6 

0.6 

2.0 

2.1 

1.1 

0.8 

0.7 

f€&t. 

6.6 
4.6 
1.8 
2.2 
1.9 
3.6 
6.7 


6.6 
6.0 
6.0 
6.1 
6.0 


6.9 
8.6 
8.8 
10.2 
8.1 


6.8 
6.0 
6.9 
5.6 
6.1 


8.8 
2.7 
8.8 
2.6 
6.0 
5.6 


5.8 
6.8 
2.2 
1.1 
2.3 

3.0 
4.2 
2.4 
3.2 
2.8 

2.5 
1.9 
1.7 
2.0 


2.0 
2.6 
2.8 
2.9 
2.8 

2.6 
2  5 
2.7 
2.8 


fMi, 
4.5 
3.9 
1.5 
1.8 
1.7 
3.1 
4.7 


5.2 
4.0 
4.8 
4.9 
4.8 


5.6 
7.0 
7.1 
8.1 
6.5 


4.5 
4.6 
6.2 
4.4 
4.7 


2.5 
2.1 
2.8 
1.9 
4.0 
4.3 


Varia- 
tion of 
the  com- 
paea. 


3.9 

4.5 

1.5 

0.7 

1.4 

2.0 

2.8 

1.5 

2.1 

1.8 
1  /> 

WuU 

o 

3.6 
3.5 
3.6 
8.5 
3.5 
4.0 
3.6 


8.6 
2.6 
2.0 
4.6 
6.6 


6.0 
6.5 
15 
8.6 
10.0 


10.5 
12.0 
16.0 
19.6 
22.5 


8.0 
9.5 
11.0 
17.0 
17.0 
11.0 


9.5 

9.5 

11.0 

10.0 

7.0 

8.0 
6.5 
5.0 
2.0 
1.0 


1.6 
1.2 
1.2 
1.6 

0.5E. 
22. 0  W. 
22. 5  W. 
36. 0  W. 

Wttt. 

2.2 
2.1 
2.2 
2.3 
2.4 

25.5 
28.0 
28.5 
29.0 
29.5 

2.1 
2.0 
2.1 
2.1 

29.0 
29.0 
28.5 
27.0 
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TABLE  3.— TIDAL  DIFFERENCES 


a 


1 

2 
3 
4 

5 
6 


7 
8 
0 

10 
11 
12 
13 
14 

15 
16 
17 


18 
10 
20 


21 
22 
23 


24 
25 
28 
27 


28 
20 
30 


31 
32 
33 


34 
35 
36 


37 
38 
30 
40 


41 
42 


43 
44 
45 


SUtion. 


AFRICA  (West  Coast). 

ORANGE  BIVBE  TO  KONOO  RIVER. 

Elisabeth  Bay 

Port  d'llheo 

Qreat  Fish  Bay 

BeDguela 

Loanda 

Kongo  River  Entrance 

GUINEA. 

Loango  Bay 

Maynmba 

Cape  Lopes 

River  Gaboon  Entrance 

Cameroon  River  Entrance 

Niger  River,  Nun  Entrance 

LagoB  River  Entrance 

Vofta  River  Entrance 

Cape  Coast  Castle 

Cape  Tbree  Points 

Grand  Labu 

UBEEIA. 

CapePalmaa 

Slnu 

Monrovia 

8IBBRA  LEONE. 

Sberbro  River  Entrance 

Freetown  or  Sierra  Leone 

Ponga  River 

SBNBOAMBIA. 

Bisaao,  Jeba  River..'. 

Bathnrst,  Gambia  River 

Senegal  River  Entrance 

St.  I^ais,  Senegal  River 

SAHARA. 

Cape  Blanco 

Cape  Bolador 

Cape  Juby 

ISLANDS. 

Tristan  da  Cunha  Island 

St.  Helena  Island 

Ascension  Island 

Cape  Verde  I»lands. 

Porto  Praya,  St.  Jago  Island — 

Do  Sine  Point,  Sal  Island 

Porto  Grande,  St.  Vincent  Island 

Canary  lelandi, 

Santa  Cmz,  Palma  Island 

Santa  Cruz,  Teneriffe  Island 

Puerto  de  la  Lns,  Gran  Canada  I 
Port  Naos,  Lanzarote  Island 

Madeira  lelands. 

Funchal  Bay,  Madeira  Island. . . . 
Porto  Santo  Bay 

Azoree  Islands. 

Horta  Bay,  Fay al  Island 

AngraBay,  Tercelra  Island 

Amel  Point,  San  Miguel  Island. 


Geographic  position. 


Standard  pert  for 
reference. 


Longitude,    i 

Lati. I 

tude.  I  j 

Arc.     Time.  > 


/ 


Soxtth. 

"    '    , 
26  51  : 
23  20  : 
16  4U 
12  34 
8  43 
6  07 


4  38 
3  21 
0  48 
yorth. 
0  23 
3 
4 


52 
17 
6  25 
5  47 

5  06 
4  45 

6  10 


432 

5  00 

6  19 


7  52 

8  30 
10  00 


11  30 
13  28 
16  40 
16  11 


20  49 

26  10 

27  57 


South. 

37  10 

15  54 

7  55 


Xorth. 

14  53 
16  34 
16  53 


28  40 
28  28 
28  UO 
28  57 


82  38 
33  05 


38  32 
38  38 
87  49 


£ast. 


15  11 
14  28 

11  52 
13  23 
13  21 

12  22 


A.  m. 


1 
0 
0 
0 
0 
0 


11  46  I     0  47 

10  40       0  43 

8  42  '    0  85 


0  26 

9  88 
6  05 
3  25 
0  41  I 
West 


I 


14 
06 
03 


7  44 

9  08 
10  49 


12  31 

13  17 

14  00 


16  01 
16  42 
16  80 
16  00 


17  06 
14  29 
12  54 


12  15 

5  44 

14  25 


23  81 
22  56 
25  00 


17  45  ' 
16  15 
15  25 
13  83 


16  55 
16  22 


28  38 
27  14 
25  08 


0 
0 
0 
0 
0 

0 
0 


88 
89 
24 
14 
03 

05 
08 


0  20 


0  31 
0  37 
0  43 


060 
0  53 
056 


1  04 
1  07 
1  06 
1  04 


1  08 
0  58 
0  52 


049 
0  23 
0  58 


1  34 
1  32 

1  40 


1  11 
1  05 
1  02 
0  54 


08 
05 


1  55 
1  49 
1  41 


01 
58 

47 
54 
53 
49 


Name. 


Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 


Cape  Town 
Cape  Town 
Cape  Town 


LW.   HW.  LW. 


250 
259 
259 
259 
259 


Local  time. 

h.  in.  I      h,  m. 
+  1  00 


Harmonic 
Tide  Plane. 


+ 
+ 


0  59 

1  15 
1  25 

1  55 

2  05 


Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 


259  +  2  35 


259  I  +  2  88 
259  I  +  2  50 
250  I  -f  2  55 


Caipe  Town 

I  Cape  Town 

Cape  Town 


Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 


Cape  Town 

!  Cape  Town 

Cape  Town 


Cape  Town 
Cape  Town 
Cape  Town 


Cape  Town 
Cape  Town 
Cape  Town 


Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 


Cape  Town 
Cape  Town 


Cape  Town 
Cape  Town 
Cape  Town 


Cape  Town 

Cape  Town 

Cape  Town >    259 


250 
250 
250 
259 
259 


+ 
+ 
+ 


8  35 
3  30 
3  16 
3  16 
2  46 


250  +  2  47 
259  I  +  2  27 
259  i  +  2  87 


259 
259 
259 


259 
259 
259 


259 
259 
250 
259 


259 
259 
269 


+  2  57 
+  8  18 
+  4  08 


+  4  18 
+  6  08 
+  5  58 


+  0  14 
+  7  29 
-h  6  59 
+  8  19 


+10  04 
4-10  18 
+  10  23 


259  !  +10  18 
259  +  1  27 
259  +  3  48 


259 
259 
259 


259 
259 
259 
259 


250 
259 


+  420 
+  600 
+  4  20 


1  13 
0  18 
0  53 
0  44 


+ 

+ 
+ 


1  17 
1  26 

1  57 

2  07 


feet. 

+0.7 
+4.0 
+0.9 
4-0.7 
+0.2 


+  2  39  I  +1.2 


+  2  40  +1.7 
+  2  52  ,  +2.1 
+  2  57  I  +0. 5 


+ 
+ 
+ 
■+ 
+ 


3  38 
3  32 
3  18 
3  20 
2  48 


+  2  48 
+  2  29 
+  2  39 


+  2  59 
+  3  22 
+  4  11 


+  4  17 
+  6  12 
+  6  02 


+  9  18 
+  7  33 
+  7  03 
+  8  23 


+10  06 
+10  20 
+10  25 


+10  22 

+  1  26 

+  3  47 


+  4  19 
+  604 
+  4  19 


+3.0 

+2.4 
-1-0.7 
—1.2 
—0.3 

+1.2 

0.0 
—0.2 


—0.2 
—0.2 
+  1.2 


+5.1 
+6.1 
+6.0 


feet. 
+0.1 
+0.6 
+0.1 
+0.1 
0.0 
+0.2 


+0.3 
+0.3 
+0.1 

+0.4 
+  0.4 
+0,1 
—0.2 
—0.1 

+0.2 
0.0 
0.0 


0.0 

0.0 

+0.2 


+0.7 
+0.9 
+0.8 


+2.3  ,  +0.3 
+L1  +0.1 
+1.2  ,  +0.2 

+1. 1  '  +0. 1 


+0. 7  1  +0. 1 
+a.3  ,  +0.3 
+3.5  .  +0.5 


+0. 4  0. 0 
—1. 7  —0. 3 
—2.4  —0.4 


+0.1 
-0.2 
—1.2 


259 
259 


—  058 

-  0  53 

—  0  57 

—  0  52 

-  2  25 

-  1  10 

-  1  15 

—  223 

—  1  09 

—  1  14 

1  14  +8.5 
0  17  I  +2.8 
0  54  +4. 2 
0  45  I  +3.5 


+1.8 
+1.8 


—0.7 
—0.2 
+0.9 


-0.1 

0.0 

—0.2 


+0.5 

+  0.4 
+0.6 
+0.5 


+0.2 
+0.2 


—0.1 

0.0 

+0.1 


I 


1.9T 
1.24 
Ll« 
1.04 
1.30 


1.42 

1.53 
1.13 

1.73 
1.59 
LIS 

0.92 

1.30 
1.01 
0.95 


0.9S 
1.04 
1.30 


2.25 
2.51 
14» 


1.56 

i.r 
i.» 
i.r 


1.1? 

1.59 
1.85 


Lis 
0.61 
0.43 


LiM 
0.95 


L8S 
L7I 
102 
L85 


L45 
L45 


0.84 

0.95 
LSI 


1 


AND  TIDAL  CONSTANTS. 


415 


InterraL 


I 

a 

s 


Mean. 


1 
2 
8 

4 
5 
6 


7 
8 
9 

10 
U 
12 
13 
14 

15 
16 
17 


18 
19 
20 


21 
22 
23 


24 
25 
26 
27 


28 
29 
30 


31 
32 
33 


34 
35 
36 


37 
38 
39 
40 


41 
42 


43 
44 

46 


HWI. 


hmtn. 
2  3& 


2 
3 


50 
00 
3  30 

3  40 

4  10 


4  13 
4  25 
4  30 


5 
5 

4 
4 
4 


10 
05 
50 
50 
20 


4  20 
400 
4  10 


4  30 

4  50 

5  40 


5  50 
7  40 
7  80 


10  46 
9  00 

8  30 

9  50 


11  35 
11  SO 
11  55 


11  50 
8  00 
520 


5  50 
7  30 
5  60 


0  20 

1  15 
0  40 
050 


0  35 
040 


11  30 
0  20 
0  15 


Troplo. 


LWI, 


h.m. 

8  47 

9  03 
9  12 
043 
9  53 

10  25 


10  26 
10  38 

10  43 

11  24 
11  18 
11  03 
1105 
10  33 

,    10  32 

'    10  13 

10  28 


10  43 

11  05 
11  54 


12  00 
1  80 
1  20 


4  85 
2  50 
2  20 
8  40 


5  23 

6  38 
6  48 


640 

9  10 

11  80 


12  00 

1  20 

12  00 


6  30 

7  27 
6  60 
700 


6  47 
6  52 


6  18 
6  82 
627 


HHWI. 


A.  m. 
2886 
2  486 

2  686 

3  286 

3  376 

4  086 


4  116 
4  236 
4  276 


5 
5 

4 
4 
4 

4 
3 

4 


086 
036 
486 
476 
176 

186 
676 
076 


4  276 
4  476 
6  386 


6  466 

7  366 
7  276 


10  416 
8  656 

8  266 

9  456 


11  806 
11  466 
11  516 


11  45a 

2  546 
5  116 


6  456 

7  246 
5  446 


0  16a 

1  Ua 
0  86a 
0  46a 


0  80a 
0  36a 


11  246 
0  14a 
0  09a 


LLWI. 


A*  m. 

8  556 

9  106 
9  206 
9  616 

10  026 
10  826 


10  846 
10  456 

10  526 

11  816 
11  266 
11  116 
11  166 
10  446 

10  396 
10  226 
10  336 


10  546 

11  146 

12  016 


12  046 
1  34a 
1  24a 


4  40a 
2  56a 

2  26a 

3  46a 


5  28a 

6  43a 
5  48a 


5466 

9  176 

11  416 


12  006 

1  26a 

12  066 


6  35a 

7  31a 

6  55a 

7  05a 


6  62a 
6  67a 


5  25a 

6  38a 
6  33a 


Eange  of  tide. 


Mean 

(Mn). 


feet. 
4.1 
6.8 
4.3 
4.1 
8.6 
4.5 


4.9 
5.3 
3.9 

6.0 
5.6 
4.1 
2.5 
8.2 

4.5 
3.6 
3.8 


8.2 
8.6 
4.6 


7.8 
8.7 
8.6 


5.4 
4.4 
4.6 
4.4 


4.1 
6.6 
6.4 


3.9 
2.1 
1.6 


3.6 
8.3 
2.5 


6.5 
5.9 
7.0 
6.4 


5.0 
6.0 


2.9 
3.3 
4.3 


Spring 
(Sg). 


5.5 
9.0 
5.7 
5.5 
4.8 
6.0 


6.5 
7.0 
5.2 

8.0 
7.8 
5'.4 
3.3 
4.2 

6.0 
4.7 
4.4 


4.3 
4.8 
6.0 


10.4 
11.6 
11.4 


7.2 
6.9 
6.0 
6.9 


5.5 
7.3 
8.5 


6.2 

2.8 
2.0 


4.8 
4.4 

3.3 


8.6 
7.8 
9.3 

8.5 


6.6 
6.6 


3.9 
4.4 
6.7 


ll'eap 
(Np). 


feet 
2.8 
3.7 
2.4 
2.3 
2.0 
2.6 


2.7 
2.9 
2.2 

8.8 
3.0 
2.3 
1.3 
1.8 

2.5 
1.9 
1.8 


1.8 
2.0 
2.6 


4.8 
6.3 
5.2 


3.3 

2.7 
2.7 
2.7 


2.6 
3.4 

3.9 


2.4 

1.3 
0.9 


2.2 
2.0 
1.5 


4.0 
3.6 
4.3 
8.0 


8.0 
8.0 


1.8 
2.0 
2.6 


Great 

tropic 

(Go). 


feet. 
4.8 
7.8 
6.0 
4.8 
4.3 
5.4 


5.8 
6.8 
4.6 

7.0 
6.5 
4.8 
8.1 
8:8 

6.4 
4.2 
8.9 


3.8 
4.8 
6.4 


7.9 
8.8 
8.7 


6.6 
4.6 
4.6 
4.5 


4.2 
6.6 
6.5 


4.0 
2.2 
1.6 


3.7 
3.4 
2.6 


6.6 

6.0 
7.1 
6.5 


6.1 
5.1 


3.0 
3.4 
4.4 


Tropic  diur- 
nal ineqnality. 


HWQ. 


0.5 
0.6 
0.5 

0.6 
0.6 
0.5 
0.4 
0.4 

0.5 
0.5 
0.4 


0.4 
0.5 
0.6 


0.6 
0.6 
0.6 


LWQ. 


feet 

feet. 

0.5 

0.1 

0.6 

0.2 

0.5 

O.l 

0.6 

0.1 

0.6 

0.1 

0.5 

0.2 

Diurnal  wave. 


0.2 
0.2 
0.1 

0.2 
0.2 
0.1 
0.1 
0.1 

0.2 
0.1 
0.1 


0.1 
0.1 
0.2 


0.4 
0.4 
0.4 


0.5 
0.5 
0.5 
0.5 

0.3 
0.3 
0.3 
0.8 

0.5 
0.5 
0.6 

0.3 
0.3 
0.3 

0.4 
0.3 
0.2 

0.8 
0.2 
0.2 

0.4 
0.4 
0.3 

0.2 
0.2 
0.2 

0.6 
0.6 
0.6 
0.5 

0.3 
0.3 
0.4 
0.3 

0.5 
0.5 

0.3 
0.3 

0.4 
0.4 
0.4 

0.2 
0.2 
0.3 

Tropic 
HW 

inter- 
val. 


h,  w. 


Tropic 
rang^e. 


feet. 
0.5 
0.7 
0.5 
0.5 
0.5 
0.6 


0.6 
0.6 
0.5 

0.6 
0.6 
0.5 
0.4 
0.6 

0.6 
0.5 
0.6 


0.5 
0.5 
0.5 


0.6 
0.7 
0.6 


0.5 
0.5 
0.5 
0.5 


0.4 
0.5 
0.6 


0.4 
0.3 
0.3 


0.4 
0.4 
0.3 


0.6 
0.5 
0.6 
0.6 


0.5 
0.5 


0.4 
0.4 
0.5 


Mean  sea  level 
above  plane  of— 


Predic-:  Tropic 
tloDii.     L,LW. 


feH. 
2.9 
4.6 
3.0 
2.9 
2.6 
3.2 


3.5 
3.7 
2.8 

4.2 

8.9 
2.9 
1.6 
2.3 

3.2 
2.6 
2.4 


2.4 
2.6 
8.2 


5.4 
6.0 
5.9 


8.8 
8.1 
8.2 
3.1 


2.9 
3.8 
4.5 


2.7 
1.5 
1.1 


2.5 
2.4 
1.8 


4.5 
4.1 
4.9 
4.5 


3.5 
3.5 


2.1 
2.4 
3.0 


feet. 
2.2 
3.8 
2.8 
2.2 
2.0 
2.3 


2.8 
3.0 
2.0 

3.4 
3.2 
2.2 
1.4 

1.8 

2.8 
2.0 
1.9 


1.8 
2.0 
2.3 


8.9 
4.3 
4.3 


2.7 
2.2 
2.2 
2.2 


2.0 
2.7 
8.2 


1.9 
1.0 
0.7 


1.8 
1.6 
1.2 


3.2 
2.9 
3.5 
3.2 


2.6 
2.6 


1.4 
1.6 
2.1 


Varia- 
tion of 
the  com- 
pass. 


o 

26.5 
2.5.0 
22.5 
19.0 
17.0 
16.0 


16.0 
16.5 
15.0 

15.0 
14.0 
14.5 
16.0 
16.5 

16.5 
17.0 
17.5 


18.5 
18.5 
16.5 


19.0 
19.0 
18.6 


19.0 
18.5 
16.0 
16.0 


16.0 
17.0 
17.0 


24.0 
24.5 
23.0 


19.5 
19.6 
19.6 


18.0 
18.0 
17.5 
17.0 


18.6 
18.0 


24.0 
24.0 
28.0 


dJ 
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TABLE  3.— TIDAL  DIFFERENCES 


I 


S 


1 

2 
3 
4 

5 


6 

7 
8 


0 
10 
11 


12 
13 
li 
•  15 
10 


17 
18 


10 
20 


21 
22 


23 
24 


38 
39 


Station. 


AFRICA  (NoBTH  Coast). 

MOROCCO. 

Santa  Craz  or  Agadir 

Moffador 

Rabat 

Tangier,  GibralUr  Strait 

C'Oata,  G  ibraltar  Strait 

Mediterranean  Sea, 

Tetuan 

Gomera 

Melllla 

ALGERIA. 

Capelvi 

Algien 

PortCoUo 

T17III8. 

Goletta,  Tunis  Entrance 

Sl'axRoad 

Nathor,  Sarkenis  Bay 

Hunit  Sak,  Jerba  Island 

Zarzis 

TRIPOLI. 

Tripoli 

Bengbaxi 

BOTPT. 

Mediterranean  Sea, 


Alexandria 
Port  Said.. 


I 


ASIA  (MBDITBRRANKA.V  SBA). 


SYRIA. 


Yafa  ( Joppa  or  Jaffa) 
.  Beimt 


I 


ASIA  MINOR  AND  ISLANDS. 


Famagnsta,  Cyprus  Island. 
Smyrna  Harbor 


EUROPB  (Mbditbkranban  Sea). 

GREECE. 


25 
26 


27 
28 
29 
30 
31 
32 


33 
34 
35 
36 
37 


Volo,  Gulf  of  Volo 

Patras,  Gulf  of  Corinth. 

AUSTRIA. 

Adriatic  Sea. 


Port.  Comisa,  Lissa  Island 

Port  Sebenioo 

Port  LuoHiu  Piccolo 

Port  Finnie 

PortPola 

Trieste 

ITALT  AXD  ISLANDS. 

Port  Malamocco 

Brindisi 

Port  Augusta,  Sicily 

Yaletta  Harbor,  Malta.... 
Naples 

PRANCB. 

Mediterranean  Sea. 


Geographic  position. 


Lati' 
tude. 


North. 

o  / 

30  29 

31  31 

34  04 

35  47 
35  54 


35  37 
35  10 
35  18 


36  07 

36  47 

37  00 


36  48 
34  44 

34  15 
38  53 
38  30 


32  54 
32  07 


31  12 
31  16 


32  03 

33  54 


35  07 
38  25 


89  22 

38  15 


43  03 

43  43 

44  33 

45  10 

44  63 

45  38 


45  20 
4C  39 
37  13 
35  54 
40  50 


Toulon  .. 
Marseille 


43  05 
43  18 


Longitude. 


Arc.   I  Time. 


WeeL 


35 
43 
46 
48 
17 


5  11 
4  18 
2  57 


A.  fit. 

0  38 
0  39 
027 
0  23 
0  21 


0  21 
0  17 
0  12 


EMt. 


0  13 
3  04 
685 


10  18 
10  46 
10  04 

10  51 

11  07 


13  11 
20  03 


29  52 
82  19 


34  44 

35  28 


33  57 
27  08 


22  58 
21  44 


16  05 
15  51 
14  26 
14  27 
13  48 
13  45 


12  19 
18  00 
15  14 
14  31 
14  16 


5  55 
5  21 


0  01 
0  12 
026 


0  41 
043 
0  40 
0  43 
0  44 


0  53 

1  20 


1  50 

2  00 


2  19 
222 


2  16 
1  49 


1  82 
1  27 


1  04 
1  03 
0  58 
0  58 
0  55 
0  55 


0  49 

1  12 
1  01 
0  58 
0  57 


0  24 
0  21 


Standard  port  for 
reference. 


Name. 


Page. 


Lisbon 

Lisbon 

Lisbon 

Lisbon 

Cape  Town 


Colombo . 
Colombo. 
Colombo . 


Colombo . 
Colombo . 
Colombo , 
Colombo . 


243 
243 
243 
243 
Colombo 243 


Colombo , 
Colombo . 


Colombo . 
Colombo 


Colombo 
Colombo 

Colombo 
Colombo 


Coloiulw , 
Colombo. 


Colombo 
Colombo 
Colombo 
Columlio 
Colombo 
Colombo 

Colombo 
(Colombo 
Colombo 
Colombo 
Colombo 


243 

243 


243 
243 


243 
243 


243 
243 


248 

243 
243 
243 
243 
243 


243 
243 
243 
243 
243 


Colombo. 
Colombo . 


263 
268 
263 
263 
259 


243 
243 
248 


Colombo 243 

Colombo I    248 

Colombo...*. 243 


243 
243 


243 

243 


Tidal  difterencea. 


^time. 


HW. 


LW. 


Height. 


Loealtime. 


A.  m. 
—1  60 
—1  15 
—0  45 
—0  50 
+0  22 


+0  16 
+0  23 
+0  16 


+0  43 
+1  01 
+1  24 


+  1  47 
+1  49 
+2  04 
+2  24 
+1  14 


+8  14 
+8  08 


+7  57 
+7  51 


+7  61 
+7  66 


+7  61 
+7  27 


+7  28 
+1  65 


+2  13 
+4  24 
+6  24 
+6  29 
+  7  14 
+7  34 


-f  8  29 

f  1  43 


4l 
+  1 

+  2 


U 
26 
14 


h.  m« 
—1  23 
—0  48 
—0  20  , 
— 0  25 
+0  23 


+0  34 
+0  41 
+0  44 


+1  01 
+1  19 
.+142 


+2  15 

+2  17 
+2  22 
+2  43 
+  1  32 


feet. 

—2.0 

—0.2 

—0.6 

-2.6 


feet. 
— «.3 
-0.1 
-0.1 
—0.4 


+0.5 
+0.2 
+0.3 


+0.5 
+0.7 
+0.9 


+  0.7 

+1.7 
+2.7 

+2.4 

0.0 


+8  35  I  -^3 
+8  29     —0.8 


+7  58 
+8  12 


+8  12 
+8  17 


+8  12 

+7  58 


+7  46 

+2  12 


+2  49 
+5  05 
+7  10 
+7  20 
+8  10 
+  8  35 


+  9  30 
+  2  02 
+  1  33 
+1  45 
+  2  83 


—0.9 
— LO 


—0.8 
—0.8 


—0.6 
+0.2 


+0.1 
— LO 


-0.3 
—0.4 


-0.3 
-0.3 


-as 

—0.1 


-0.2 
-0.3 


+0.2 

-O.l 

— LO 

-0.3 

—0.9 

-0.4 

—0.8 

—0.3 

+  1.0 

+0.1 

—0.1 

-0.2 

+1.0 

40.1 

—0.3 

-41.2 

—  1.1 

-0.4 

— L3 

-a4 

— L3 

—0.4 

I 


lUiio 
of 
range* 


HW.  !  LW. 


Harmonic 
Tide  Plane. 


8    —1.0 


0.0  i 
-0.1 
0.0  ' 


0.0 
0.0 
0.0 


0.0 
+0.2 
+0.4 
+0.3 
-0.1 


-0.2 
-0.3 


ParU  time. 


+6  22 
+5  34 


+6  65 
+6  34 


ag9 

0.S9 
0.&i 
0.73 


LIS 

1.26 


1.4$ 
l.C 


1\> 
2.74 
2.» 

Li: 


o.» 


0.5S 
O.K 


0.6T 
0.53 


0.74 

L2e 


LIS 
0.52 


LS 
('.52 
«.3» 

e.5* 
l:« 

L(N 


U.44 

Q.S4 

oj: 
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Interval. 

Kangeoftide. 

Tropic  dinr- 
nal  inequality. 

Dinmai  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 

tion  of 

the  com- 

paae. 

• 

a 

Mean. 

Tropic. 

Mean 
(Mn). 

Spring 
<Sg>. 

Neap 
(Np). 

Great 
tropic 
(GO. 

HWQ. 

LWQ. 

Tropic 
HW 
inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

LWI. 

HHWI. 

LLWI. 

HTVl. 

TTeif. 

1 

2 
3 

4 
5 

Km. 

0  30 

1  05 
136 
1  30 
1  55 

h.  m. 

6  42 

7  17 
745 

7  40 

8  07 

n.  lift. 

026a 
1  02a 
1  31a 
1  25a 
1  49a 

A.  fn. 

6  47a 

7  21a 
7  49a 
7  45a 
S  13a 

feet. 
6.6 
8.2 
7.8 
6.0 
2.5 

fut. 

8.8 

10.9 

10.4 

8.0 

3.3 

feet. 
4.0 
5.0 
4.8 
3.7 
1.5 

feet. 
6.7 
8.8 
7.9 
6.1 
2.6 

/eet. 
0.5 
0.5 
0.6 
0.4 
0.3 

feet. 
0.8 
0.4 
0.4 
0.3 
0.2 

h.fn. 

feet. 
0.6 
0.6 
0.6 
0.6 
0.3 

fe^ 
4.6 
5.6 
5.4  . 
4.2 
1.8  1 

feet. 
3.3 
4.1 
3.9 
3.0 
1.2 

o 

16.0 
16.0 
16.5 
15.0 
15.0 

6 

7 
8 

2  00 
2  07 
2  10 

8  12 
8  19 
822 

2  11a 
2  18a 
220a 

7  50a 

7  59a 

8  08a 

1.8 
L6 
1.7 

2.3 
2.1 
2.2 

1.2 
1.1 
1.1 

2.2 
1.9 
2.0 

0.6 
0.5 
0.5 

0.3 
0.3 
0.3 

0.7 
0.6 
0.6 

1.5 
1.3 
1.4 

1.0 
0.9 
0.9 

15.0 
14.5 
14.0 

9 
10 
11 

2  27 

2  46 

3  09 

8  39 

8  58 

9  21 

2  38a 
2  56a 
8  18a 

8  17a 

8  37a 

9  04a 

1.8 
2.0 
2.2 

2.3 
2.6 
2.8 

1.2 
1.8 
1.5 

2.2 
2.4 
2.6 

0.6 
0.6 
0.6 

0.3 
0.4 
0.4 

0.7 
0.7 
0.7 

1.5 
1.6 
1.7 

1.0 
1.1 
1.2 

13.5 
13.0 
11.5 

12 
13 
14 
15 
16 

3  33 
3  35 

3  50 

4  10 
3  00 

9  55 

9  57 

10  02 

10  23 

9  12 

3  36a 

3  87a 
a  52a 

4  12a 
8  08a 

9  45a 
9  50a 
054a 
10  16a 
9  036 

2.1 
2.9 
3.7 
3.5 
1.5 

3.0 
4.2 
5.4 
5.1 
2.2 

0.8 
1.1 
1.4 
1.4 
0.6 

2.2 
3.0 
3.9 
8.6 
1.6 

0.3 
0.3 
0.4 
0.3 
0.2 

0.1 
0.1 
0.1 
0.1 
0.1 

0.3 
0.8 
0.4 
0.8 
0.2 

1.6 
2.2 
2.8 
2.6 
1.2 

1.1 
1.6 
1.9 
1.8 
0.8 

10.5 
10.5 
10.5 
10.0 
10.0 

17 
18 

10  00 
9  55 

3  50 
3  45 

10  03a 
10  00a 

3  30a 
3  27a 

1.3 
0.8 

1.9 
1.2 

0.5 
0.3 

1.4 
0.9 

0.2 
0.2 

0.1 
0.1 

0.2 
0.2 

1.0 
0.7 

0.7 
0.4 

9.5 
7.0 

19 
20 

945 
0  40 

8  15 
8  30 

950a 
9  46a 

2  576 

3  096 

.0.8 
0.7 

1.1 
1.0 

0.3 
0.8 

0.9 
0.8 

0.2 
0.2 

0.0 
0.0 

0.2 
0.2 

0.6 
0.6 

0.4 
0.4 

4.0 
3.6 

21 
22 

9  40 
0  45 

8  30 
8  35 

9  45a 
960a 

3  14a 

3  17a 

0.9 
0.8 

1.3 
1.2 

0.4 
0.8 

1.0 
0.9 

0.2 
0.2 

0.0 
0.0 

•*•*"""* 

0.2 
0.2 

0.7 
0.7 

0.5 
0.4 

3.0 
2.0 

23 
24 

9  40 
9  15 

8  30 
8  15 

9  44a 
9  18a 

3  15a 
8  06a 

1.0 
1.7 

1.4 
2.5 

0.4 
0.7 

1.1 
1.8 

0.2 
0.2 

0.0 
0.1 

••• 

0.2 
0.2 

0.8 
1.8 

0.5 
0.9 

2.5 
4.5 

25 
26 

9  15 
840 

302 
9  53 

9  18a 
3  46a 

2  53a 
9  326 

1.6 
0.7 

2.3 
1.0 

0.6 
0.3 

1.7 
0.8 

0.2 
0.2 

0.1 
0.0 

0.2 
0.2 

1.2 
0.6 

0.8 
0.4 

6.0 

e.6 

27 
28 
29 
30 
31 
32 

4  00 
6  10 
8  10 

8  15 

9  00 
9  20 

10  30 
0  20 
2  25 

2  35 
8  25 

3  50 

4  03a 
6  16a 
8  15a 

8  20a 

9  08a 
9  23a 

le  216 

—  0  Olo 

2  07o 

2  17a 

3  16a 
3  40a 

1.7 
0.7 
0.8 
0.8 
2.3 
1.4 

2.4 
1.0 
1.1 
1.2 
3.4 
2.0 

0.7 
0.3 
0.3 
0.3 
0.9 
0.6 

1.8 
0.8 
0.9 
0.9 
2.4 
1.5 

0.2 
0.2 
0.2 
0.2 
0.3 
0.2 

0.1 
0.0 
0.0 
0.0 
0.1 
0.1 

0.2 
0.2 
0.2 
0.2 
0.3 
0.2 

1.3 
0.6 
0.6 
0.7 
1.8 
1.1 

0.9 
0.4 
0.4 
0.4 
1.2 
0.7 

8.0 
8.6 
8.5 
8.5 
9.0 
9.0 

1 

'  33 
34 
35 
36 
37 

10  15 
3  80 
3  00 

3  12 

4  00 

445 
9  43 
9  18 
925 
10  13 

10  18a 

3  34a 
804a 
8  18a 

4  04a 

4  36a 
9  316 
9  016 
9  066 
9  586 

2.3 
1.2 
0.6 
0.5 
0.5 

3.3 
1.8 
0.0 
0.7 
0.7 

0.9 
0.5 
0.2 
0.2 
0.2 

2.4 
1.3 
0.6 
0.5 
0.5 

0.3 
0.2 
0.1 
0.1 
0.1 

0.1 
0.0 
0.0 
0.0 
0.0 

'"i'i's 

0.3 
0.2 
0.1 
0.1 
0.1 

1.8 
1.0 
0.5 
0.4 
0.4 

1.2 
0.6 

o.:< 

0.2 
0.3 

9.5 
7.5 
8.5 
9.0 
9.0 

88 
39 

822 
7  31 

224 
2  00 

8  43a 
7  51a 

1  45a 
1  22a 

0.4 
0.5 

0.6 
0.6 

0.2 
0.8 

0.6 
0.7 

0.3 
0.3 

0.2 
0.2 

10  28 
9  48 

0.3 
0.3 

0.4 
0.5 

0.3 
0.3 

12.5 
12.5 

24862—02- 


-27 
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TABLE  3.— TIDAL  DIFFERENCES 


a 

0 


1 

2 
3 

4 


5 
6 
7 
8 
9 


10 
11 
12 
13 


18 
19 
20 
21 
22 

23 
24 
25 
26 
27 

28 
29 
30 
31 
32 

33 
84 
35 
36 
37 


38 
39 
40 
41 

42 
43 
44 
45 
46 

47 

48 
40 
50 
51 

52 
53 
54 
55 
56 

57 
58 
59 
60 
61 


Station. 


EUROPE  (Meditebbanban 
Sea)— -Continued. 

SPAIN. 

HedUerraiuan  Sea. 


r.A<r»»«tk««  «w«.i*in«  Standard  port  for 

Geographic  position.  r-f-„»nA-» 


Lati- 
tude. 


North. 

o    « 

39  27 
36  43 
36  07 


Valencia 

Malaga 

Gibr^tar,  Gibraltar  iStmit 

Tarifa,  Gibraltar  Strait I  36  00 

EUROPE  (West  Coabt).         I 

SPAIN— continued. 

Conil 36  17 

Cadiz 36  81 

Salmedina  Rocks 36  42 

Bonanza]_Giiadalqaivir  River ;  36  48 

Port  of  Haelva,  Odiel  River 37 


POBTUOAL. 

Guadiana  River  Entrance. 

LagoB 

Setubal 

Tagus  River  Entrance — 


08 


37  10 

37  07 

38  31 
38  40 


14  Lisbon  (Arsenal),  Tagns  River...   38  41 

15  I  Penicbe 39  20 

16  .  Port  Figueria,  Mondego  River 40  00 

17  Oporto,  l>oaro  River ,  41  09 


SPAIN — continned. 
North  and  west  eoattM. 


42  15 
42  28 

42  53 

43  08 
Corufia 43  23 


Viffo 

Salvora  Island,  Arosa  Bay. 

(jape  Einisterre 

Port  Camarifias 


GUonBay 

San  Vicente  de  la  Barquera 

Suances,  San  Martin  de  la  Arena. 

Santander 

Santofia 


Castro  Urdiales 

Bilbao  River  Entrance 

Bilbao 

Leqneitio 

San  Sebastian 

FBANCE— continued. 

Bay  of  Biscay. 

St.  Jean  de  Luk  (Fort  Socoa) '  43  24 

Boucaut,  Adonr  River 43  34 

CapeFeret 44 

ArcachonBasin 44 


38 
40 


Cordonan  Light, Gironde  River... ^  45  35 

Royan,  Gironde  River 45  37 

Montagne,  Gironde  River 45  28 

Mar6chalo.  Gironde  River I  45  19 

Pauillar,  Gironde  River 45  12 


Blaye,  Gironde  River 45  07 

Bordeaux,  Gironde  River 44  50 

Marennes,  Seudre  River  Entrance.  |  45  48 

He  d' AIx,  Charente  River. '  46  01 

Rochefort,  Charente  River 45  57 

ROCHELLB '  46  09 

St.  Martin,  He  de  R6 46  12 

Le8  Sables  d'Olonne I  46  29 

St-Gilles 46  42 


Isle  d'Yeu. 


Fromantine  Channel 

Port  THerbaudiere,  Noirmoutier  I . 

Port  Pomic 

St.  Nazaire,  Loire  River 

PaimbcBuf,  Loire  River 


46  43 

46  53 

47  02 
47  07 
47  16 

47  17 


Ferrol 43  29 

Cedeira 43  39 

Vivero 43  41 

Rivadeo 43  33 

Aviles  River 43  88 


43  34 
43  24 
43  27 
43  28 
43  28 

43  24 
43  23 
43  16 
43  23 
43  19 


Longitude. 


reference. 


Name. 


Arc.    '  Time. ' 

I 


West. 


19 
24 
21 
86 


6  16 
6  19 
6  26 
6  20 
6  50 


7  19 

8  38 

8  45 

9  15 


8  41 

9  01 
0  16 
9  09 
8  24 


8  16 
8  05 
32 
00 
56 


7 
7 


39 
25 
01 
8  47 
3  28 


3  16 
3  04 
2  56 
2  34 
2  00 


1 
1 
1 
1 


40 
31 
14 
09 


1 
1 


10 
02 
0  48 
0  46 
0  45 


0  40 

0  34 

1  00 
1  11 
0  58 


h.  m. 
0  01 
0  18 
0  21 
0  22 


0  25 
0  25 
0  26 
0  25 
0  27 


Colombo . . . 
Colombo . . . 
Cape  Town 
Cape  Town 


Lisbon 263 

Lisbon 263 

Lislran 263 

LiHbon 26:J 

Lisbon '  263 


Page. 


243 
243 
250 
259 


9  06 
9  23 
8  52 

8  41 

0  36 
0  37 
0  36 
0  85 

• 

0  29  :  Lislion <  263 

0  35     LiHbou I  263 

0  35     Lislton |  263 

0  37     LislM>u 263 


Lisbon 263 


Lisb<m. 
Lisbon. 
Lisbon. 


0  35 
0  36 
0  37 
0  37 
0  34 

0  33 
0  32 
0  30 
0  28 
0  24 


0 
0 
0 
0 
0 


23 
18 
16 
15 
14 


0  13 
0  12 
0  12 
0  10 
0  08 


Lifl1>on... 
Lisbon . . . 
LiRl>on... 
Rochelle , 
Rochelle 

Rochelle 
Rochelle 
Hoohelle 
Rochelle . 
Rochelle 

Rochelle . 
Rochelle . 
Rochelle. 
Rochelle 
Rochelle. 

Rochelle . 
Rochelle , 
Rochelle . 
Rochelle . 
Rochelle . 


0  07     Rochelle 267 

0  06  i  Rochelle 267 

0  05     Rochelle 267 

0  05     Rochelle 267 


0  05 
0  04 
0  03 
0  03 
0  03 

0  03 
0  02 
0  05 
0  05 
0  04 


1  09 

0  05 

1  22 

0  05 

1  48 

0  07 

1  57 

0  08 

2  23 

U  10 

2  09 

0  09 

2  18 

0  09 

2  07 

0  08 

2  12 

0  09 

2  03 

0  08 

Rochelle 267 

Rochelle 267 

Rochelle ;  267 

Rochelle 267 

Rochelle '  287 

RocheUe 267 

Rochelle j  267 

Rochelle !  267 

Rochelle \  267 

Rochelle   i  267 

Rochelle 267 

Rochelle '  267 

Rochelle 267 

Roclielh^ I  267 

Rochelle 267 


Rochelle 267 

Rochelle 267 

Rochelle 267 

Rochelle !  267 

Rochelle 267 


267  . 
267  I 
267  ! 
267  I 
267 

267 
267 
267 
267 
267 


Tidal  diiTerences. 


Time. 


Ratio 
Height.  of 


Local  tim4. 


Sarmonk 
Tide  Plane. 


h.  tn. 
+3  16 
+0  31 
+0  02 
—0  01 


—1  15  ! 
— 0  85  I 
—1  06  I 
— 0  30  , 
—0  37  I 


—0  42 
— 0  26 
—0  11 
—0  19 

0  00 


A.  fn. 
+3  52 
+0  57 
+0  11 
+0  08 


-0 
-0 
-0 
-0 
-0 


47 
07 
37 
02 
00 


/eet. 
-4).  3 
+  1.0 
—0.8 
+0.9 


+0.4 
+0.6 
+  1.2 
+L4 
+2.4 


fiet. 
-0.2 
+0.1 
-0.2 
+0.1 


0.0, 
+0.1 
+0.2  I 
+0.2! 
+0.4; 


263 
263 
263 

—0  14 

0  00 

+0  04 

263 
263 
263 
267 
267 

+0  20 
+0  20 
+0  22 
—0  57 
-0  57 

267 
267 
267 
267 
267 

—0  56 
—0  57 
—0  56 
—0  55 
0  55 

—0  50 
—0  41 
-0  41 
—0  36 
—0  46 

—0  61 
—0  51 
—0  41 
—0  46 
—0  46 


— 0  14      +2.6  +0.3 

+0  02      +1.4  0.0 

+0  14  I  +-0.2  -0.1 

+.0  09  i  —0.2  —0.2 

0  00         0.0  0.0 

-+0  11     —3.0  -«.6 

+0  30—3.8  -0.7 

+0  32     —1.2  -0.8 


+0  48 
+0  48 
+0  50 
—0  52 
-4)  52 

—0  51 
—0  52 
—0  51 
— 0  50 
— 0  50 

—0  32 
—0  22 
— 0  22 
-0 
— 0 


18 
29 


— 0  33 
—0  33 
—0  26 
—0  31 
-4)  31 


—2.5 
—5.2 
—4.1 
—1.4 
—3.6 

—4.1 
—3.2 
—6.6 
—5.2 
—4.1 


— O.l 
-0.6 
-0.3 

0. 
-0. 


,0 
,2 


-0. 
-0. 


-0. 
-0. 


Paris  time. 

-0  18  I    — 0  06  '  —3. 7 
0  09       +0  28  1  —7.1 


+0  23 
+0  68 

+0  08 
+0  10 
+0  45 
+  1  06 
+1  22 

+  1  48 
+3  00 
—0  02 
0  00 
+  0  17 

0  00 
—0  27 
—0  05 
—0  04 
—0  04 

— 0  23 
—0  18 
—0  24 
^0  12 
+0  54 


+0  46     — .n.  3 
+1  22  ;  —3.2 


+0  31 
+0  42 

+1  33 
+2  04 
+2  31 


11 
12 


+3 
+3 
-1-0  20 
0  00 
+0  32 

0  00 
+  0  01 
+0  24 
+0  28 
-4-0  23 

+0  03 
+0  08 
+0  02 
+0  38 

+1  20 


+0.4 
+0.2 
+  0.2 
+0.2 
+1.4 

+0.2 
—1.0 
—2.8 
0.0 
+0.2 

0.0 
+0.4 
—3.3 
—1.9 
—1.5 

—3.3 
+0.2 
0.0 
+0.2 
+0.5 


-0.4 
-0.9 

-as 

-0.2 

+0.2 
+0.2 
+0.2 
+0.2 

+0.4 

+0.2 
0.0 

-0.2 
0.0 

+0.2 

0.0 
+0.2 
-0.3 
-0.1 
-0.1 

—0.3 
+0.2 
+0.2 
+0.2 
+0.3 


o.as 

1.G 
LSI 


LW 

If. 
1.11 
LU 


1.:: 

1.W 
l.fe 

(}.:i 


+1.4 

+0.2 

LU 

—0.2 

0.0 

0> 

—0.9 

-0.1 

Ul 

— L9 

-4).l 

O.K. 

—1.8 

-0.1 

0.i«- 

— L7 

-4).l 

OJT 

—1.8 

-«.I 

U.r* 

— L9 

-0.1 

oy 

—2.1 

-4).l 

IM 

—4.1 

-4).  4 

a:i' 

0.«1 
O.TI 
0.T4 

0.71 
0.76 

0.71 


0.74 
0.» 

e.T« 

0.7? 

U\ 
L* 
1.<P 
L» 
L« 

Uv 

6.79 
LC*' 
L* 

L« 
LOl 
0.T6 
0.f' 

ass 

0.75 

Li"- 
L&' 


AND  TIDAL  CONSTANTS. 


419 


Interval. 

Bange  of  tide. 

Tropic  diur- 
nalineqaality. 

Diurnal  wave. 

Mean  Boa  level 
above  plane  of— 

Varia- 

1 

i 

Mean. 

Tiopio. 

Mean 
(Mn). 

Spring 
(Sg)- 

Keap 
(Np). 

Great 

tropic 

(Go). 

HWQ. 

• 

LWQ. 

Tropic 
HW 
inter- 

Tropic 
range. 

PT«dic* 
tiona. 

Tropic 
LLW. 

Uon  of 
the  com- 
pass. 

0 

HWI. 

LWI. 

HHWI. 

LLWl. 

\ 

val. 

. 

IFmI. 

h.fn. 

A<  Til. 

h.  m. 

h.  m. 

feet. 

feet. 

/€€t. 

feet. 

feet. 

feet. 

h.  fit. 

feet. 

feet. 

feet. 

0 

1 

5  00 

11  30 

5  13a 

11  08a 

1.2 

1.5 

0.8 

1.5 

0.4 

0.2 

0.5 

1.0 

0.7 

14.0 

2 

2  15 

835 

2  24a 

8  18a 

2.2 

2.9 

1.5 

2.7 

0.6 

0.4 

0.7 

1.8 

1.2 

14.5 

3 

1  35 

7  65 

1  29a 

8  02a 

2.8 

3.7 

1.7 

2.9 

0.4 

0.2 

0.4 

2.0 

1.4 

16.0 

4 

1  32 

7  52 

1  26a 

7  50a 

4.2 

5.6 

2.6 

4.3 

0.4 

0.3 

0.6 

3.0 

2.1 

16.0 

5 

1  05 

7  18 

1  02a 

7  22a 

8.6 

11.5 

5.2 

8.7 

0.6 

0.4 

0.6 

5.9 

• 
4.3 

15.6 

0 

145 

758 

1  41a 

8  02a 

8.8 

11.8 

5.4 

8.9 

0.6 

0.4 



0.7 

6.1 

4.4 

15.5 

7 

1  15 

728 

1  11a 

7  82a 

9.2 

12.3 

5.6 

9.3 

0.6 

0.4 

«•••■••• 

0.7 

6.4 

4.6 

15  5 

8 

1  50 

803 

1  46a 

8  07a 

9.4 

12.5 

5.7 

9.5 

0.6 

0.4 



0.7 

6.5 

4.7 

15.5 

9 

143 

8  66 

1  40a 

9  00a 

10.3 

13.7 

6.3 

10.4 

0.7 

0.4 



0.7 

7.1 

5.1 

15.5 

10 

1  45 

7  58 

1  41a 

8  02a 

10.5 

14.2 
13.0 

6.1 

10.8 

0.7 

0.6 

0.9 

7.1 

5.3 

16.0 

11 

1  66 

808 

1  5la 

8  13a 

9.6 

5.6 

9.8 

0.7 

0.5 

'        0.9 

6.4 

4.9 

16.5 

12 

2  10 

820 

2  06a 

8  25a 

8.6 

11.6 

5.0 

8.8 

0.6 

0.5 

0.8 

6.8 

4.4 

16.5 

13 

2  00 

8  18 

1  56a 

8  18a 

8.2 

11. 1 

4.8 

8.4 

0.6 

0.5 

0.8 

5.5 

4.2 

17.0 

li 

2  20 

8  05 

2  16a 

8  10a 

8.3 

11.1 

4.8 

8.5 

0.6 

0.5 

24  13 

0.8 

5.7 

4.2 

17.0 

15 

2  05 

8  15 

2  00a 

8  21a 

5.8 

7.8 

8.4 

6.0 

0.5 

0.4  > '        0.7 

3.9 

8.0 

17.0 

16 

2  20 

8  85 

2  15a 

8  41a 

5.2 

7.0 

3.0 

5.4 

0.5 

0.4  1 

0.6 

3.5 

2.7 

17.0 

17 

2  25 

888 

2  21a 

8  44a 

7.4 

10.0 

4.3 

7.6 

0.6 

0.5 

0.8 

5.0 

3.8 

17.0 

!  18 

240 

8  58 

2  36a 

8  57a 

9.4 

12.5 

5.7 

9.5 

0.6 

0.4 

0.7 

6.6 

4.7 

17.5 

19 

2  40 

853 

2  36a 

8  57a 

8.1 

10.8 

4.9 

8.2 

0.6 

0.4    0.6 

5.6 

4.0 

17.5 

20 

2  42 

8  55 

238a 

8  50a 

7.5 

10.0 

4.6 

7.6 

0.6 

0.4    

0.6 

5.2 

3.7 

18.0 

21 

•    243 

8  56 

2  42a 

8  69a 

10.7 

14.6 

6.0 

10.9 

0.4 

0.2 

0.4 

7.4 

5.5 

18.0 

22 

2  43 

8  56 

2  42a 

8  59a 

10.8 

14.8 

6.1 

11. 0 

0.4 

0.2 

........ 

0.4 

7.4 

5.6 

17.5 

23 

244 

8  57 

.       2  43a 

9  00a 

10.9 

14.9 

6.1 

11.1 

0.4 

0.2    

0.4 

7.5 

5.6 

17.6 

2J 

2  43 

8  56 

2  42a 

8  50a 

10.8 

14.8 

6.1 

11.0 

0.4 

0.2  1 0.4 

7.4 

5.5 

17.5 

25 

2  44 

8  57 

2  43a 

900a 

10.7 

14,7 

6.0 

10.9 

0.4 

0.2 

0.4 

7.4 

6.5 

17.5 

26 

245 

8  58 

2  44a 

9  Ola 

10.5 

14.4 

5.9 

10.7 

0.4 

0.2 

0.4 

7.3 

5.4 

17.6 

27 

2  45 

8  58 

2  44a 

9  ()2a 

8.8 

12.0 

4.9 

9.0 

0.4 

0.2    

0.4 

6.1 

4.5 

16.5 

:  28 

2  50 

903 

2  47a 

9  08a 

10.2 

13.5 

6.3 

10.7 

0.8 

0.5 

'        0.9 

7.1 

5.3 

!        16.5 

,29 

3  00 

9  14 

2  56a 

9  ]9a 

7.9 

10.4 

4.9 

8.3 

0.7 

0.5 

0.8 

5.5 

4.1 

10. 5  ' 

,  30 

3  00 

9  14 

2  56a 

9  19a 

8.9 

11.7 

5.5 

9.3 

0.7 

0.5 

0.9 

6.2 

4.6 

16.5 

31 

3  05 

9  18 

3  02a 

9  23a 

11.2 

14.8 

6.9 

11.7 

0.8 

0.5 

1.0 

7.7 

5.8 

15.5 

32 

2  55 

9  07 

2  52a 

9  12a 

9.3 

12.3 

5.7 

9.7 

0.7 

0.5 

0.9 

6.5 

4.8 

15.5 

33 

2  50 

9  03 

2  46a 

9  08a 

8.9 

11.8 

5.5 

9.3 

0.7 

0.5 

0.9 

6.2 

4.6 

15.5 

34 

2  50 

9  03 

2  47a 

9  U8a 

9.6 

12.7 

5.9 

10.0 

0.7 

0.5 

0.9 

6.7 

5.0 

15.0 

35 

3  00 

9  10 

2  56a 

9  15a 

6.7 

8.9 

4.1 

7.1 

0.6 

0.4 

0.7 

4.7 

8.5 

15.0 

36 

2  55 

9  05 

2  52a 

9  10a 

8.0 

10.5 

4.9 

8.4 

0.7 

0.5 

0.8 

5.6 

4.2 

15.0 

37 

2  55 

9  06 

2  51a 

0  10a 

8.9 

11.7 

5.5 

9.3 

0.7 

0.6 

0.9 

6.2 

4.6 

14.6 

38 

3  07 

9  14 

3  04a 

9  18a 

9.3 

12.3 

5.8 

9.8 

1 
0.7 

0.5 

0  47 

0.9 

6.4 

4.8 

14.5 

39 

3  85 

9  47 

3  31a 

9  52a 

6.3 

8.3 

3.9 

6.6 

0.6 

0.4 

0.7 

,4.4 
^6.6 

3.8 

14.5 

40 

3  50 

10  08 

3  46a 

10  13a 

9.6 

12.6 

5.9 

10.0 

0.7 

0.5 

0.9 

6.0 

15.0 

,  41 

1 

4  25 

10  44 

4  21a 

10  49a 

9.6 

12.7 

5.9 

10.0 

0.7 

0.5    

0.9 

6.7 

5.0 

15.0 

42 

3  35 

9  53 

3  32a 

9  57a 

12.7 

16.8 

7.8 

12.8 

0.7 

0.5 

0.9 

8.7 

6.3 

15.0 

43 

3  38 

10  05 

3  35a 

10  00a 

12.6 

16.7 

7.7 

12.7 

0.7 

0.5 

0.9 

8.6 

6.3 

15.0 

44 

4  14 

10  67 

4  11a 

11  Ola 

12.6 

16.6 

7.7 

12.7 

0.7 

0.5 

0.9 

8.6 

6.3 

14.5 

45 

4  35 

11  28 

4  32a 

11  32a 

12.6 

16.7 

7.7 

12.7 

0.7 

0.5 

0.9 

8.6 

6.3 

14. 5 : 

46 

4  51 

U  55 

4  49a 

11  59a 

13.7 

18.1 

8.4 

13.8 

0.8 

0.5 

0.9 

9.3 

6.8 

14.5 

47 

5  17 

0  10 

5  14a 

0  14a 

12.6 

16.6 

7.7 

12.7 

0.7 

0.5    

0.9 

8.6 

6.3 

14.5 

.  48 

6  30 

0  12 

6  27a 

0  16a 

11.6 

15.3 

7.1 

11.7 

0.7 

0.5  : 

0.9 

7.9 

5.8 

14.5 

4d 

8  25 

9  42 

3  22a 

9  46a 

10.0 

13.2 

6.2 

10.1 

0.6 

0.4   

0.8 

6.9 

5.0 

15.0 

50 

3  27 

9  22 

3  25a 

9  26a 

12.6 

16.6 

7.7 

12.7 

0.7 

0. 5         0  57 

0.9 

8.4 

6.3 

15.0 

51 

345 

9  55 

3  42a 

9  59a 

12.0 

16.7 

7.7 

12.7 

0.7 

0-5, 

0.9 

8.6 

6.3 

15.0 

52 

3  27 

9  22 

3  25a 

9  26a 

12.6 

16.6 

7.7 

12.7 

0.7 

0. 5         0  57 

0.9 

8.4 

6.3 

15.0 

53 

3  00 

9  23 

2  57a 

9  27a 

12.7 

16.8 

7.8 

12.8 

0.7 

0.5    

0.0 

8.7 

6.3 

15.0 

54 

3  20 

944 

3  17a 

9  48a 

9.6 

12.7 

5.9 

9.7 

0.6 

0.4  ' 

U.8 

6.6 

4.8 

15.5 

'  55 

3  20 

9  42 

3  17a 

946a 

10.9 

14.4 

6.7 

11.0 

0.7 

0.4    

0.8 

7.4 

5.4 

15.5 

56 

3  18 

9  40 

3  15a 

9  44a 

11.1 

14.7 

6.8 

11.2 

0.7 

0.4    

U.H 

7.0 

5.  .■) 

16.0 

57 

3  00 

9  21 

2  57a 

9  2oa 

0.5 

12.6 

5.8 

9.6 

0.6 

0.4    

0.8 

0.6 

4.7 

18.0 

58 

3  05 

9  26 

3  02a 

9  90a 

12.6 

16.7 

7.7 

12.7 

0.7 

0.5  , 

U.9  ! 

8.U 

6.3 

16.0 

59 

3  00 

9  21 

2  57a 

9  25a 

12.5 

16.5 

T.7 

12.6 

0.7 

0.5 

1 

0.9 

8.5 

6.2 

16.0 

60 

3  35 

9  56 

3  32a 

10  00a 

12.6 

16.6 

7.7  ' 

12.7 

0.7 

0.5 

0.9  i 

8.6  1 

6.8 

16.0 

61 

4  18 

10  89 

4  15a 

10  43a 

12.9 

17.0 

7.9 

13.0 

0.7 

0.5 

0.9 

8.8 

6.4 

16.0 
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9 

.a 

S 

a 


1 
2 
3 

4 
5 

0 
7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 


21 
22 
23 
24 
25 

20 
27 
28 
29 
30 

31 
82 
83 
34 
35 

36 
37 
38 
30 
40 

41 
42 
43 
44 
45 

46 
47 
48 
40 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

61 
62 
63 
64 


I 


Station. 


EUROPE  (West  CoAar)— Con- 
tlDoed. 

VRAifCK— continaed. 

Hay  of  Bi«vay— Continued. 


Pellerin,  Loire  Kiver . 
Nantes,  Loire  Uver.. 

Poulifi:aen 

Croisic 

Penerf,  Vllaine  River. 


Xorth. 

47  13 
47  12 
47  16 
47  18 
47  31 

47  33 
47  40 

.,  47  41 

Crac'li  River i  47  34 

Port  Haliguen,  Quiberon  Bay '  47  29 

Hoedic  Island t  47  20 

Port  le  Palais,  Belle  Isle 

Port  Lonis 

Lorient 

Concarneau 


Port  Karalo,  Qniberon  Bay. 
Yannes 

Auray 


Geographic  position. 


Lati- 
tude. 


47  21 
47  42 
47  45 
47  53 


Gleuan  Islands 47  46 

Senodet,  Odet  River 47  52 

Loctudy i  47  50 

Penmarch 47  48 

Audidme 48  01 

Englith  Channel. 

IsledeSein 48  03 

Dooamenex 48  00 

Camaret 48  17 

Brest 48  23 

PortConquet 48  22 

Holdne 48  19 

U  Ah  ant  or  Ouessant  Island 48  28 

Abervnich 48  87 

IsledeBas 

Roscotf 


Mori  aix 

Ploumanaoh 

Plougrescant,  Tr^guier  River 

Tr^gnier,  Tr^guier  River 

Ueaux  Light 


Brehat 

L^zardrienx . 

Paiuipol 

Portrieux 

Binic  Harbor 


L6ga6  or  Port  de  St.  Briene. 

Dahouet 

Erouy 

St.Malo 

Cancale 


48  45 
48  43 

48  40 
48  50 
48  51 
48  46 
48  55 

48  51 
48  48 
48  47 
48  39 
48  36 

48  32 
48  30 
48  .38 
48  89 
48  40 

48  50 

49  00 
49  14 
49  22 
40  33 

48  52 
46  59 

49  10 
49  27 
49  43 

49  43 
49  43 
49  39 
49  40 
49  34 

49  21 
49  20 
49  17 
Dives 49  18 


Granville... 
Kegneville.. 
St.Germain. 
Carteret.... 
Dielette 


Chansey  Islands 

Lea  Minquier^ 

St.  H6Uer,  Jersey  Island 

St.  Peter  Port..  Guernsey  Island. . 
Casquets  Islands 


Aldemey,  Aldemey  Island. 

OmonviUe » 

Cherbonrg 

Barflenr 

La  Hougne 


Port-en-Bessin. 
CoursenllcH  — 
Ovstreham. 


Longitude. 


Arc. 


Time. 


Wut, 


/   I 


1  45 

1  33 

2  25 
2  31 
2  30 

2  55 
245 
258 

3  00 
3  06 

2  52 

3  09 
3  21 
3  22 

3  54 

4  02 
4  07 
4  10 
4  23 
4  33 


4  62 
4  19 

4  36 
4  29 
4  47 

4  65 

5  08 
4  35 
4  02 
3  69 

3  53 
3  29 
3  11 
3  14 
3  05 

3  00 
3  01 
3  02 
2  49 
2  49 

2  43 
2  36 
2  26 
2  02 
1  51 

1  36 
1  35 
1  35 
147 
1  52 


1 
2 
2 
2 
2 

2 
1 
1 
1 
1 


40 
04 
07 
32 
23 

12 
51 
37 
16 
16 


0  46 
0  27 
0  15 
0  05 


007 
0  06 
0  10 
0  10 
0  10 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


12 

11 
12 
12 
12 

11 
13 
13 
13 
16 


0  16 
0  16 
0  17 
0  18 
0  18 


0 
0 
0 


19 
17 
18 


0  18 
0  10 

0  20 
0  21 
U  18 
0  16 
U  16 

0  16 
0  14 


0 
0 


13 
13 


0  12 

0  12 
0  12 
0  12 
0  11 
0  11 

0  11 
0  10 
0  10 
0  08 
0  07 


06 
06 
0  06 
0  07 


0 
0 


0  07 

0  07 

0  08 

0  08 

0  10 

0  10 

0  09 

0  07 

0  06 

0  05 

0  05 

0  03 

0  02 

0  01 

0  00 

Standard  port  for 
reference. 


Name. 


Page 


Rnrhelle , 
Ro'Iielle 
Roc  belle, 
Rochelle . 
Rochelle . 

Rochelle . 
Rochelle. 
Rochelle. 
Rochelle . 
Rochelle . 

Rochelle . 
Rochelle . 
Brest.... 

Bres^. 

Brest.... 


Brest 
Brest 
Brest 
Brest 
Brest, 


Brest 
Brest 
Brest 
Brest 
Brest 

Brest 
Brest 
Brest 
Br«»st 
Bre«t 

Brest 
Brest 
Brest 
Brest 
Brest. 


267 
267 
267 
267 
267 

267 
267 
267 
267 
267 

267 
267 
271 
271 
271 

271 
271 
271 
271 
271 


271 
271 
271 
271 
271 

271 
271 
271 
271 
271 

271 
271 
271 
271 
271 


Tidal  difference. 


Brest 271 

Breat '    271 


BreHt 
Brest 
Brest 


Brest 271 


Brest 
Brest 
Brest 
Brest 

Brest 
Brent 
Brest 
Brest 
Breat 


271 
271 
271 


271 
271 
271 
271 

271 
271 
»271 
271 
271 


Brest 271 


Brest 
Brest 
Brest 
Breat 


271 
271 
271 
271 


Brest 271 


Havre 
Havre 
Havre 
Havre 


275 
275 
275 
275 


Havre 275 

Havre i  275 

Havre..... I  275 

Havre \  276 


Time. 


Batio 
Height.  of 

range*. 


HW. 


LW.       HW.     LW. 


Parit  time. 


h,  m. 


+  1 
+2 
—0 
+0  03 
+0  08 


35 
24 
07 


+0  25 
+2  26 
+0  40 
+0 
+0 


10 
15 


—0  01 
+0  06 
~0  23 
— 0 
— 0 


19 
25 


—0  25 
—0  10 
—0  04 
—0  18 
—0  19 


+0  03 

—0  04 

+  0 

0 


12 
UO 


+0  08 

+0  24 
+0  16 
+0  87 
10 
15 


+  1 
+1 


+1  35 
+  1  43 
+  1  47 
+  1  57 
+2  07 

+2  04 
+2  06 
+2  09 
+2  10 
+2  12 

+2  10 
+2  06 
+2  OH 
+  2 
+2 


— 1 
— 1 
-0  44 
—0  45 


55 
27 


—0  40 
—0  21 
—0  11 
—0  02 


10 
08 


+  2  15  I 
+2  22 
+2  27 
+2  85 

+2  47 

+2  21 
+2  13 
+2  36 
+2  41 
+2  49 

+2  49 


h.  tn. 

+  2  08 
+3  07 
+0  21 
+0  30 
+0  86 

+0  53 
+2  55 
+  1  08 
+0  38 
+0  43 

+0  30 
+0  36 
—0  18 
—0  14 
—0  20 

— 0  20 

—0  04 

0  00 

— 0  11 

14 


Hamumie 
TidePtmu. 


feet. 

—  0.1 
0.0 

+  0.2 
+  0.2 
+  0.4 

+  0.2 

—  0-5 

—  0.1 
+  0.2 
+  0.4 


+ 


+0  09 
+0  02 
+0  17 
0  00 
+0  11 

+0  27 
+0  18 
+0  40 

+1  13 
+1  18 


+  1  38  +8.5 
+  1  46  +3.7 
+  1  50  i+  5.0 
+2  00  +3.2 
+2  00    +  9. 8 


+2  07 
+2  09 
+2  12 
+2  15 
+2  20 

+  224 
+2  22 

+2  27 
+2  34 
+2  34 

+2  37 


+  9.9 
+  11.3 
+10.9 
+10.6 
+  9.4 

+  U.1 
+10.9 
+12.1 
+  14.2 
+  16.4 

+  15.8 


+2  39  +13. 6 

+2  41  +12.7 

+  2  44  +10.1 

+2  59  4-  6.6 


+2  33 
+2  06 
+2  30 
+2  39 
+2  47 


+2  47 
—3  07 
—2  24 
—1  32 
—1  24 

—1  11 
—0  46 
—0  15 
—0  07 


+13.6 
+13.6 
i+10. 4 
1+  6.1 

—  3.1 

r 

—  1.7 

—  7.1 

—  6.2 

—  5.5 
-4.2 

—  8.0 

—  8.0 

—  2.1 

—  2.1 


0.2 
0.2 
4.7 

—  4.7 

—  5.5 

—  5.4 

—  2.3 

—  8.4 

—  6.1 

—  7.0 


—  1.7 

—  0.7 

—  0.9 
0.0 

+  0.2 

0.0 

—  0.1 
+  1.3 
+  2.5 
+  2.4 


—0.5 
—0.9 

8 
8 


feH.  I 
+0.1 
+0.2 
+0.2 
+0.2  . 

+0. 2 ; 

+0.2 
+0.1 
+0.1 
+0.2 
+0.2 

+  0.2 
+0.2 
—0.4 
—0.4 
—0.4 

—0.5 
—0.2 
—0.3 
—0.4 
—0.7 


0.0 
+0.2 
+0.2 

0.0 
+0.3 

+0.3 
+0.2 
+0.4 
+0,6 
+-0.7 

+0.8 
+  0.8 
+  0.P 
+0.7 
+  1.7 

+  1.8 
+2.0 
+  2.0 
+2.0 
+  1.7 

+2.0 

+2.0 

+2!l 

+2.5 

+2.6 
+•2.3 
+2.2 
+  L8 
+-1.3 

+2.3 
+-2.3 

+  1.9 

•fl-4 

0.0 

+-0.2 
—1.2 
—1.1 
—1-0 


0.» 

l.ul 
1.0© 

l.CC 


l.«) 
1 
0. 
0 


71 
71 


0.7J 
V.S7 


0.«e 

O.M 
0.99 

1.1* 
V.99 

0.» 

o.r 

!.•« 

i.:s 

1.2« 

i.r 

1.54 
l.SJ 

1.W 

1.59 
l-iS 

1.C 
IM 
L«7 
1.^ 

1-^ 

L« 
L7§ 
1.71 
1.51 

1.7S 
1.7il 
1.53 
l.Sf 
OlT» 

e.r 
as» 

an 
o.» 
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Interval. 

Bange  of  tide. 

Tropic  diar> 
nalineqnality. 

Diarnal  wave. 

Mean  sea  lerel 
above  plane  of— 

Varla. 

. 

J 

Mean. 

Tropic. 

Mean 
(Mn). 

Spring 
(Sg). 

Neap 
(Np). 

Great 

tropic 

(Go). 

HWQ. 

LWQ.' 

Tropic 
HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

a 

3 

JZ5 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

Wut. 

h.tn. 

A*  TwWm 

A.  tn. 

A.  in. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

h,ni» 

feet. 

feet. 

feet. 

o 

1 

500 

1128 

4  67a 

1182a 

12.8 

16.8 

7.6 

12.4 

0.7 

0.6 

0.9 

8.4 

6.1 

15.6 

2 

650 

12  28 

6  47a 

12  32a 

12.5 

16.5 

7.7 

12.6 

0.7 

0.5 

0.9 

8.5 

6.2 

15.6 

3 

3  16 

9  88 

8  12a 

9  42a 

12.6 

16.6 

7.7 

12.7 

0.7 

0.6 

0.9 

8.6 

6.3 

16.0 

4 

3  25 

9  47 

3  22a 

9  61a 

12.6 

16.7 

7.7 

12.7 

0.7 

0.6 

0.9 

8.6 

6.3 

16.0 

5 

3  30 

958 

3  27a 

9  57a 

12.7 

16.8 

7.8 

12.8 

0.7 

0.5 

0.9 

8.7 

6.3 

16.0 

6 

3  45 

10  08 

8  42a 

10  12a 

12.6 

16.6 

7.7 

12.7 

0.7 

0.6 

0.9 

8.6 

6.3 

16.6 

7 

5  47 

12  11 

6  44a 

12  15a 

12.0 

15.8 

7.4 

12.1 

0.7 

0.6 

0.9 

8.2 

6.0 

16.0 

8 

4  00 

10  23 

8  57a 

10  27a 

12.3 

16.2 

7.6 

12.4 

0.7 

0.6 

0.9 

8.4 

6.1 

16.6 

9 

3  30 

958 

8  27a 

9  57a 

12.6 

16.7 

7.7 

12.7 

0.7 

0.5 

0.9 

8.6 

6.8 

16.5 

i« 

3  35 

9  58 

8  32a 

10  02a 

12.8 

16.9 

7.9 

12.9 

0.7 

0.6 

0.9 

8.7 

0.4 

16.6 

11 

820 

9  46 

8  17a 

960a 

12.6 

16.7 

7.7 

12.7 

0.7 

0.5 

0.9 

8.6 

6.3 

16.0 

12 

825 

950 

8  22a 

964a 

12.6 

16.6 

7.7 

12.7 

0.7 

0.5 

0.9 

8.6 

6.8 

16.6 

13 

3  05 

9  32 

3  03a 

9  86a 

10.4 

13.8 

6.3 

10.6 

0.6 

0.5 

0.7 

7.1 

6.0 

16.6 

14 

3  09 

9  86 

8  07a 

940a 

10.4 

13.8 

6.3 

10.6 

0.6 

0.5 

0.7 

7.1 

6.0 

16.6 

15 

8  00 

927 

268a 

9  81a 

9.7 

12.9 

6.9 

9.9 

0.6 

0.4 

0.7 

6.7 

4.7 

16.6 

16 

8  00 

927 

258a 

9  81a 

9.8 

18.0 

6.0 

10.0 

0.6 

0.5 

0.7 

6.7 

4.8 

17.0 

17 

8  15 

948 

2  18a 

9  47a 

11.6 

16.8 

7.1 

11.8 

0.7 

0.5 

0.8 

7.9 

6.6 

17.0 

18 

3  ao 

9  46 

8  18a 

9  60a 

11.5 

15.2 

7.0 

11.7 

0.7 

0.6 

0.8 

7.8 

6.6 

17.0 

19' 

8  06 

984 

203a 

9  88a 

10.0 

18.3 

6.1 

10.2 

0.6 

0.5 

0.7 

6.9 

4.8 

17.0 

20  ' 

3  04 

9  81 

8  02a 

986a 

8.4 

11.1 

6.1 

8.6 

0.6 

0.4 

0.7 

5.8 

4.1 

17.0 

21 

8  26 

953 

828a 

9  56a 

18.0 

17.2 

7.9 

12.8 

0.7 

0.5 

0.8 

8.8 

6.4 

17.6 

22 

8  20 

948 

8  18a 

9  51a 

13.8 

18.8 

8.4 

13.6 

0.7 

0.5 

0;9 

9.4 

6.8 

17.0 

23 

8  85 

10  02 

3  33a 

10  05a 

13.7 

18.2 

8.3 

18.5 

0.7 

0.5 

0.9 

9.4 

6.8 

17.5 

24 

3  23 

9  45 

8  21a 

9  48a 

14.7 

19.5 

9.0 

14.5 

0.8 

0. 6         1  06 

0.9 

9.7 

7.2 

17.6 

25 

3  30 

955 

8  28a 

958a 

14.6 

19.3 

8.9 

14.4 

0.8 

0.6    

1 

0l9 

9.9 

7.1 

17.5 

26 

345 

10  10 

3  48a 

10  13a 

14.6 

19.2 

8.8 

14.3 

0.8 

0.6 

0.9 

9.8 

7.1 

17.6 

27 

3  35 

10  00 

8  33a 

10  03a 

14.8 

18.9 

8.7 

14.1 

0.8 

0.6 

0.9 

9.7 

7.0 

18.0 

28  ' 

4  00 

10  25 

3  58a 

10  28a 

15.6 

20.6 

9.5 

15.4 

0.8 

0.6 

0.9 

10.5 

7.6 

17.6 

29 

4  35 

11  00 

4  33a 

11  03a 

16.6 

22.0 

10.1 

16.4 

0.8 

0.6 

0.9 

11.2 

8.1 

17.0 

30 

4  40 

11  06 

4  88a 

11  08a 

16.5 

21.9 

10.0 

16.3 

0.8 

0.6 

0.9 

11.2 

8.1 

17.0 

31 

5  00 

11  26 

4  68a 

11  28a 

17.4 

23.1 

10.6 

17.2 

0.8 

0.6 

1.0 

11.8 

8.6 

17.0 

32 

6  10 

11  S5 

608a 

11  88a 

17.6 

23.3 

10.7 

17.4 

0.8 

0.6 

1.0 

11.9 

8.6 

17.0 

33 

5  15 

1140 

6  13a 

11  43a 

18.7 

24.8 

11.4 

18.5 

0.9 

0.6 

1.0 

12.6 

9.2 

17.0 

34 

5  25 

11  50 

6  23a 

11  53a 

17.1 

22.7 

10.4 

16.9 

0.8 

0.6 

0.9 

11.6 

8.4 

17.0 

35 

5  85 

12  00 

6  33a 

12  02a 

22.7 

30.4 

13.8 

22.2 

0.8 

0.9 

1.1 

15.4 

11.1 

17.0 

36 

5  33 

11  68 

5  31a 

12  00a 

22.8 

30.5 

13.3 

22.3 

0.8 

0.9 

1.1 

15.6 

11.2 

17.0 

37 

535 

12  00 

5  33a 

12  02a 

24.0 

82.2 

14.0 

23.5 

0.8 

1.0 

«  ■  »  •  •      •  • 

1.1 

16.3 

11.7 

17.0 

38 

5  88 

12  03 

6  36a 

12  05a 

23.6 

31.7 

13.8 

23.1 

0.8 

1.0 

1.1 

16.1 

11.6 

17.0 

30 

5  40 

12  07 

6  38(1 

12  00a 

28.3 

31.3 

13.6 

22.8 

0.8 

0.9 

1.1 

15.9 

11.4 

16.5 

40 

5  42 

12  12 

5  40a 

12  I4a 

22.4 

30.0 

13.1 

21.9 

0.8 

0.9 

1.1 

15.2 

11.0 

16.6 

41 

5  40 

12  16 

6  88a 

12  18a 

23.8 

81.9 

13.9 

23.3 

0.8 

1.0 

1.1 

1.6.2 

11.6 

16.5 

42 

5  37 

12  16 

635a 

12  17a 

28.6 

31.7 

13.8 

23.1 

0.8 

1.0 

1.1 

16.1 

11.5 

16.5 

43 

5  89 

12  20 

6  37o 

12  22a 

24.6 

33.0 

14.4 

24.1 

0.8 

1.0 

1.2 

16.8 

12.0 

16.5  i 

44 

5  43 

0  04 

6  4la 

0  066 

26.8 

86.0 

15.7 

26.3 

0.9 

1.0 

2  89 

1.2 

17.8 

13.2 

16.0 

45 

5  42 

0  06 

6  40a 

0  076 

27.5 

36.8 

16.1 

27.0 

0.9 

1.0 

1.2 

18.6 

13.5 

16.0 

46 

550 

009 

6  48a 

0  116 

27.4 

36.7 

16.0 

26.9 

0.9 

1.0 

1.2 

18.6 

13.4 

16.0 

47 

5  57 

Oil 

5  65a 

0  136 

25.9 

34.7 

15.2 

25.4 

0.9 

1.0 

1.2 

17.6 

12.7 

16.0 

48 

6  02 

0  13 

600a 

0  156 

25.1 

33.7 

14.7 

24.6 

0.8 

1.0 

1.2 

17.1 

12.3 

16.0 

49 

6  07 

0  15 

6  05a 

0  176 

23.0 

30.8 

18.5 

22.5 

0.8 

0.9 

1.1 

15.6 

11.3 

16.0 

50 

6  21 

0  30 

6  19a 

0  326 

20.0 

26.8 

11.7 

19.5 

0.8 

0.9 

1.0 

13.6 

9.8 

16.0 

51 

5  55 

0  04 

5  53a 

0  066 

23.9 

34.7 

15.2 

25.4 

0.9 

1.0 

1.2 

17.6 

12.7 

16.0 

52 

5  46 

12  01 

5  44a 

12  03a 

25.9 

34.7 

15.2 

25.4 

0.9 

1.0 

1.2 

17.6 

12.7 

16.0 

53 

6  00 

0  00 

6  07a 

0  026 

23.3 

31.2 

13.0 

22.8 

0.8 

0.9 

1.1 

15.8 

11.4 

16.5 

54 

6  12 

007 

608a 

0  196 

19.4 

26.0 

11.5 

19.7 

0.6 

1.2 

1.3 

13.4 

10.0 

16.5 

55 

6  20 

0  16 

6  16a 

0  276 

1 

11.6 

15.5 

6.9 

11.8 

0.5 

0.9 

1.0 

8.1 

6.0 

16.5 

|56 

.      6  21 

0  16 

6  17a 

0  286 

12.8 

17.2 

7.6 

13.0 

0.5 

1.0 

1.0 

8.9 

6.6 

16.5 

57 

7  01 

1  00 

6  57a 

1  126 

11.4 

15.2 

6.8 

11.6 

0.5 

0.9 

1.0 

7.9 

5.9 

16.6 

58 

7  30 

1  44 

7  26a 

1  556 

13.2 

17.6 

7.8 

13.4 

0.5 

1.0 

3  16 

1.0 

8.9 

6.8 

16.0 

69 

8  14 

a  37 

8  10a 

2  496 

12.7 

17.0 

7.5 

12.9 

0.5 

1.0 

1.0 

8.8 

6.6 

16.0 

60 

1 

8  13 

2  46 

809a 

2  576 

13.8 

18.5 

8.2 

14.0 

0.5 

1.0 

1.1 

1 

9.6 

7.1 

16.0 

1 
61 

820 

8  00 

8  16a 

3  126 

14.9 

20.0 

8.9 

16.1 

0.5 

1.1 

1.1 

10.3 

7.7 

15.6 

62 

8  40 

8  26 

8  37a 

3  266 

15.2 

19.8 

9.7 

16.2 

0.3 

0.8! 0.9 

10. 1 

8.2 

16.5  1 

63 

853 

8  68 

8  50a 

3  586 

16.0 

20.8 

10.2 

17.1 

0.3 

0.9 1        0.9 

10.6 

8.7 

15.5  , 

64 

9  01 

4  07 

858a 

4  076 

16.0 

20.8 

10.2 

17.1 

0.3 

0.9    0.9 

1 

10.6 

8.7 

15.5  . 

1 
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TABLE  3.— TIDAL  DIFFERENCES 


i 

a 

a 


SUtion. 


Geojcinphic  position. 


Standard  port  for 
ref«renoe. 


Tidal  difference. 


Lati- 
tude. 


T^ngitade. 


Name. 


Arc. 


Time., 


1 
2 
3 
4 

5 

6 
7 
8 


EUROPE  (West  Coast)— Con- 
tinued. 

FB  AN CK— con  tinned. 

English  CAann«I— Continued. 

Havbk.  Seine  River 

Honfleur,  Seine  River 

QuillebcBuf ,  Seine  River 

F6camp 

St.  Valery-en-Caux 


Dieppe 

Trejport 

St.  Yalerj'  8ur-Somme. 


9  <  Boulogne 


North. 

Eatt. 

O       ' 

O       t 

A.  fn. 

49  29 

0  06 

0  00 

49  25 

0  13 

0  01 

49  28 

0  31 

0  02 

49  46 

0  22 

0  01 

49  52 

0  42 

0  03 

49  56 

1  05 

0  04 

50  04 

1  22 

0  05 

50  11 

1  38 

0  07 

50  44 

1  35 

0  06 

Page. 


Time. 


Rstin 

Height.  of 

rangei. 


HW.        LW.     I  HW. 


LW. 


Paris  thtu. 


Hamumic 
Tide  Plane. 


10 
11 
12 
13 


14 
15 
16 
17 
18 

19 
20 
21 
22 
28 


Cape  Grimes i  50  52 


Calais 

Gravelinea. 

Dunkerqne 


26 
27 
28 

29 
80 
31 
32 
33 


34 
35 
36 
37 
38 

39 
40 
41 
42 
43 

44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 


50  58 

51  01 
51  03 


TBB  BRITIAH  ISLANDS. 

Scotland,  east  eoait. 

Dnnoansby  Head 58  39 

Wick 58  26 

Dornoch  Road I  57  52 

Cromarty 57  41 

Inverness 57  28 


Banff 

Peterhead  . 
Aberdeen . . 
Stonehaven 
Montrose . . 


i  24     Arbroath 

25     Tay  River  Entrance 


Dundee . 

Fife  Ness 

Burntisland,  Firth  of  Forth. 


57  40 
57  30 
57  09 
56  58 
56  42 

56  33 
56  27 
56  28 
56  17 
56  04 


Alloa,  Firth  of  Forth 

Granton,  Firth  of  Forth 

Edinburgh  (Leith),  Firth  of  Forth 

Dunbar 

Eyemouth 

Et^land^  east  coast. 

Berwick 55  46 

Holy  Island 55  41 

Blvth 55  08 

North  Shields 55  01 

Tyne  River  Entrance 55  01 

NewcaHtle,  Tyne  River 54  57 

Siinderlaud .  .\ j  54  55 

Seaham '  54  50 

West  Hartlepool 54  41 

Whitby 54  30 

Scarborough 54  17 

Filey  Bay 54  12 

Flamborough  Head 54  U7 

Bridlinffton 54  05 

Great  Grimsby,  Hnmber  River. . .   53  34 

Hull,  Humber  River 53  44 

Goole,  Humber  River 53  41 

Spurn  Point,  Humber  River 53  35 

Boston  Dock 52  57 

LvonDeep.. ■  53  01 

\V ells  Harbor I  52  57 

Blakcney  Bar |  5*J  5H 

Yarmouth  Road 52  35 

Lowestoft 52  29 

OrfordNess '2  05 

Harwich 51  56 


60  Nore  (light  vessel).  Thames  River. 

61  '  SHEERNEsa,  Thames  River 

62  '  Chatham,  Thames  River 


51 
51 
51 


29 

27 
23 


63     Graveseiid,  ThamcH  River 5126 


Havre 
Havre 
Havre 
Havre 
Havre 

Havre 
Havre 
Dover. 
Dover. 


275 
275 
275 
275 
275 

275 
275 
295 
205 


h.  m.        h.  m.  i  feet. 
0  00  0  00        0. 0 

+  0  07  +004—  0. 3 

+  0  34  +  0  19  —12.2 
+  1  04 
H-  1  29 


+  1  55 

+  2  04 

+  0  36 

+  0  17 


+  0  49   +  0. 2 
+  1  22   +3,2 


+  1  38 
+  1  35 
-^  0  36 
t-  0  17 


+  3.6 

+  4.5 
+  7.9 
+  4.9 


feet. 
0.0 
-0.6 
—2.1 
—0.5 
—0.1 

+0.1 
+0.2 

+1.1 
+0.7 


1  35 

0  06 

Dover 

1  51 

0  07 

Dover 

2  06 

0  08 

Dover 

2  21 

0  09 

Dover 

West. 


3  00 

3  05 

4  02 
4  02 
4  14 

2  31 


295     +  0  16  +  0  16   +  1.7  +0.3 

205     +0  37  +0  37   +1.2  -rO.2 

205+0  56  +039.-0.6  0.0 

2»5     +  0  54  +  0  20  —  2.5  —0.2 


Oresnteieh  Hme. 


MeanLov 
Watsr  Springs 


46 
07 
12 
26 


2  35 
2  43 
2  58 

2  35 

3  14 


56  08 

3  52 

55  50  . 

3  15 

55  59 

8  10 

56  00 

2  31 

55  52 

2  05 

0  12  Edinburgh 

0  12  Edinburgh 

0  16  Edinburgh 

0  16  Edinburgh 

0  17  Edinburgh 

0  10  Edinburgh 

0  07  Edinburgh 

0  08  Edinburgh 

0  09  Edinburgh 

0  10  Edinburgh 

0  10  {  Edinburgh 

0  11  Edinburgh 

0  12  £«1inburgh 
0  10  I  Edinburgh 

0  13  Edinburgh 

0  15  Edinburgh 

0  lU  E<linburgh 

0  13  Edinburgh 

0  10  Edinburgh 

0  08  Edinburgh 


279 
270 
279 
279 
270 


—  4  24 

—  3  14 

—  2  30 

—  2  35     — 

—  1  49  '  — 


I 


4  25 
3  15 
2  31 
2  36 

1  50 


279 

—  1  43 

279 

—  1  40 

279 

—  1  13 

270 

—  1  02 

279 

+  0  06 

1  59 
1  50 
1  30 
1  26 
1  25 

1  36 
1  21 
1  19 
1  12 
0  37 


0  23 
0  17 
0  05 
0  12 
0  (13 
0  2U 

0  5:1 

East. 


0  08 
0  07 
006 
0  06 
0  06 

0  06 
0  05 
0  05 
0  05 
0  02 

0  02 
0  01 
0  00 
0  01 
0  00 
0  01 
0  04 


I 


Sheemess 
Slieeniess 
rSheeruees 
Sheemess 
Sheemess 

Sheemess 
Sheern€»ss 
Sheemess 
Sheerness 
Sheemess 

Sheerness 
Sheerness 

Hull 

Hull 

Hull 

Hull 

Hull 


0  07 

0  00 

Hull 

0  00 

0  00 

Hull 

0  26 

0  02 

Hull 

0  50 

0  03 

HuU 

1  00 

0  04 

HuU 

279  I 
279  . 
279 
279  ; 
279  I 

279 

279 ; 

279 
279 
279 


287 
287 
287 
287 
287 

287 
287 
287 
2S7 
287 

287 
287 
283 
283 
283 

2ai 

288 


—  0  36 

—  0  04 
+  0  23 

—  0  01 
+  0  16 

+  1  22 

+  0  12 

0  00 

—  0  03 
+  0  02 


—  1  44 

—  1  41 

—  1  14 

—  1  03 
+  0  05 

—  0  37 

—  0  05 
+  0  22 

—  0  02 
+  0  15 

+  1  21 

4-0  11 

0  00 


6.2 

-4).  4 

6.1 

—0.3 

5.3 

—0.3 

2.8 

0.0 

4.2 

—0.2 

6.0 

—0.4 

4.7 

—0.6 

4.3 

-0.6 

2.4 

—0.3 

2.6 

—0.3 

2.5 
0.8 
2.2 
1.8 
0.4 


—0.4 
—0.1 
—0.3 
—0.3 
-^.1 


—  0  04   —  2. 0 
+  0  01    —  2. 2 


-4-0.7         0.0 

—  0. 6      —0. 1 

0.0  i       0.0 

-4).3 

—0.3 


+ 
+ 
+ 
+ 
+ 

+ 
-f- 


+ 
+ 


2  01 
2  12 

2  56 

3  02 
2  50 


+ 
+ 


3 
3 
3 


13 
02 
04 


+ 


3  11 
3  22 

3  48 
3  56 
2  05 
1  55 
0  59 
0  00 
0  55 


+ 

+ 

T 

4- 

+ 

+ 


2  25 

2  36 

3  20 
3  26 
3  23 

3  37 
3  26 
3  28 
3  37 
3  46 


—  1.8  !  ^0.1 


4  11 
4  18 
2  02 
1  54 
0  .'>9 

0  00 

1  05 


1.8 
1.6 
2.0 
1.6 

1.4 
2.3 
2.3 
2.5 

1.8 

1.4 
1.1 
3.8 
3.8 
0.8 
0.0 
6.5 


1  44  0  07  Sheemess 

1  45  i  0  07  I  Sheemess 

1  34  0  06  Sheemess 

1  19  ;  0  05  Sheemess 

0  48  0  03  Sheerness 

0  45  .  0  03  Sheemess 

0  30  I  0  02  I  Sheerness 

0  22  .  0  01  Sheerness 


283 
283 
283 
283 
283 

287 
287 
287 
287 

287 
287 
287 
287 


—  I  09 

—  0  05 

—  0  37 
+  022 

—  0  09 

+  8  43 
+  9  25 
+  10  43 
+  11  36 

+  0  02 

U  <K) 

+  0  42 

+  0  34 


—  1  09  —  1.5 

—  0  a5  -t-  0. 6 

—  0  37  +  2. 4 
+  0  22  —  7.4 

—  0  09  —  4. 7 


-0.1 
+0.1 
+0.1 
-0.1 

-i-0.2 
0.0 
0.0 
0.0 

+0.1 

-0.2 
-0.2 
—0.4 
—0.4 
0.0 
0.0 
—0.7 

—0.2 
+0.1 
+0.:» 

—0.8 
-0.5 


I 


+  9  00 
+  9  42 
+  11  01 
+11  53 


9.8 
9.5 
8.0 
5.0 


1. 
-I. 
-0. 


+  0  19   —  1.4     -41.2 

0  00         0. 0         0. 0 

+  0  59  ,+  1.0  j  +0.1 

+  0  51    +  1.4     +0,1 


1.00 
1.01 
0.42 
iJt. 
1.2U 

1.21 
1.2J 
1.45 
1.2^ 


1.09 
l.t'T 
0.» 
0.85 


O.J« 
O.C 

oe 

0.5^ 
0.6r 
(1.71 
a84 
0.K 

0.« 
0.95 
0.85 
O.w 
(J.i^^ 

l.io 

l.fr 
0.^ 

0.8a 


0.« 
O.mJ 
O.mS 

O.N 

0.f"3 
0>1 

(i!d 
P.J* 

'}.  !M 
0.79 
0.7.» 
U.95 
!.•»• 

(».v: 

1.U3 

1  K^ 
0.> 
o.U 

0.23 
0.3: 
0.47 

o.«i 
i.» 

1.07 
L09 
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Interval. 


^ 


I 


1 

2 
3 

4 
5 

6 

7 
8 
9 


10 

11 

12 

!  13 


14 
15 
16 
17 
18 

19 

20 
21 
22 
23 

24 
25 
26 
27 
28 

20 
30 
31 
32 
33 


34 
35 
36 
37 
3« 

39 
40 
41 
42 
43 

44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 

60 
61 
62 
03 


Mean. 


Tropic. 


HWI. 


h.  tn, 
9  03 
9  09 
9  35 
10  06 
10  29 

10  54 

11  02 
11  38 
11  18 

11  17 
11  39 
11  59 
11  58 


10  00 

11  10 
11  50 
11  45 

0  05 


0 
0 
0 
1 
2 

1 
1 
2 
2 
2 

3 
2 
1 
1 
2 


18 
24 
50 
00 
07 

25 
56 
22 

00 
14 

18 
10 
58 
58 
05 


2 
2 
3 
3 
3 

3 
3 
3 
3 
3 

4 
4 

4 
4 

5 


08 
20 
05 
11 
08 

22 
12 
14 
21 
85 

01 
10 
20 
29 
26 

6  24 

7  16 

5  16 

6  20 

5  50 

6  50 
6  20 

9  05 

9  47 

11  05 

11  56 

0  20 

0  18 

1  01 
0  55 


LWI. 


h.  m, 

4  14 


17 
31 
02 
83 


48 
44 

6  12 
5  52 


5 
5 


5 
6 
6 
5 


51 

13 
16 
58 


3  47 

4  57 
6  37 

5  32 

6  17 

6  80 

6  86 

7  02 

7  12 

8  19 

7  37 

8  08 
8  34 
8  12 

8  26 

9  80 
8  22 
8  11 
8  10 
8  17 


8  28 

8  40 

9  25 
9  31 
9  28 

9  42 
9  32 
9  34 
9  43 
9  55 

10  20 
10  28 
10  86 

10  43 

11  39 

0  12 

1  14 

11  29 
0  08 

12  03 
0  38 
0  08 

2  53 
8  85 

53 


4 

5 


44 


HHWI. 


6  33 
6  14 
14 
08 


h,  fit. 
9  00a 
9  06a 
9  31a 
10  08a 
10  26a 

10  51a 

10  50a 

11  36a 
11  16a 

11  15a 
11  37a 
11  57a 
11  56a 


956a 
11  05a 
11  55a 
11  40a 

0  00& 

0  IZb 
0  196 
0  456 
0  55b 
2  026 


1 
1 
2 
1 
2 


206 
516 
176 
156 
096 


8  186 
2  056 
556 
536 
006 


1 
1 
2 


2  036 

2  156 

3  006 
3  066 
3  036 

3  146 
3  046 
3  066 
3  136 
3  276 

3  536 


026 
136 
226 
196 


7 
7 


6  186 

7  086 

5  116 

6  146 
6  446 
6  426 
6  136 

9  156 
0  576 

11  146 

12  036 

0  266 

0  246 

1  076 
1  016 


LLWI. 


4  146 
4  176 

4  326 

5  026 
5  336 


5  486 

5  446 

6  146 
5  546 


5  536 

6  156 
6  186 
6  006 


3  506 
5  006 
5  406 

5  856 

6  206 

6  336 

6  396 

7  056 

7  156 

8  226 

7  406 

8  116 
8  376 
8  156 

8  296 

9  336 
9  256 
8  146 
8  136 
8  206 


8  316 

8  436 

9  286 
0  346 

.9  316 

9  466 
9  376 
9  396 
9  486 
10  006 

10  246 
10  336 
10  406 

10  476 

11  436 

0  15a 

1  18a 

11  326 
0  11a 

12  066 
0  42a 
0  12a 


Bange  of  tide. 


2 
3 

4 
5 


49a 
31a 
40a 
41a 


6  806 

6  126 

7  116 
7  056 


Mean 

(Mn). 


feet. 
17.3 
17.5 
7.2 
17.9 
20.6 

20.9 
21.7 
22.0 
19.4 

16.6 
16.2 
14.6 
12.9 


7.8 
7.3 
8.0 
10.1 
8.9 

7.5 

8.9 

9.2 

10.9 

10.7 

10.8 
12.3 
11.1 
11.4 
12.7 

13.7 
12.5 
18.0 
11.2 
11.1 


11.6 
11.6 
11.6 
11.4 
11.7 

11.9 
11.2 
11.2 
11.0 
11.6 

11.9 
12.2 
12.5 
12.6 
15.1 
15.9 
10.1 

14.6 
16.4 
18.0 
9.3 
11.7 

4.7 
5.0 
6.3 
9.1 

12.3 
13.5 
)4.4 
14.7 


%«' 

Neap 

(Np). 

feet. 

feet. 

22.5 

11.0 

22.8 

11.1 

9.4 

4.6  . 

23.3 

11.4 

26.8 

13.1 

27.3 

'l3.3 

28.3 

13.8 

28.6 

14.5 

25.2 

12.8 

21.5 

11.0 

21.0 

10.7 

19.0 

9.6 

16.8 

8.6 

9.8 

4.2 

9.9 

4.2 

10.8 

4.6 

13.7 

5.0 

12.0 

6.2 

10.1 

4.4 

11.2 

6.1 

11.7 

6.4 

13.8 

7.5 

1.3.6 

7.4 

13.7 

7.5 

15.6 

8.5 

14.1 

7.7 

14.4 

7.9 

16.1 

8.8 

17.8 

9.5 

15.8 

8.6 

16.5 

8.9 

14.2 

7.7 

14.0 

7.7 

16.0 

7.5 

15.0 

7.5 

15.0 

7.5 

14.8 

7.4 

15.2 

7.6 

15.5 

7.7 

14.6 

7.3 

14.5 

7.3 

14.2 

7.0 

15.0 

7.5 

15.5 

7.7 

15.8 

7.9 

15.8 

8.8 

15.8 

8.8 

19.1 

10.6 

20.1 

11.1 

12.8 

7.1 

18.5 

10.2 

20.8 

11.5 

22.8 

12.6 

11.8 

6.5 

14.8 

8.2 

5.8 

3.4 

6.2 

8.6 

7.8 

4.5 

11.2 

6.6 

15.2 

8.0 

16.7 

9.8 

17.8 

10.4 

18.2 

10.6 

Great 

tropic 

(Gc). 


feet. 
18.4 
18.7 
7.9 
19.1 
21.8 

22.1 
22.9 
21.5 
19.0 

16.2. 
16.8 
14.2 
12.6 


8.6 

8.6 

9.4 

13.9 

10.6 

8.8 
10.1 
10.5 
12.4 
12.2 

12.3 
13.9 
12.6 
12.9 
14.4 

15.5 
14.2 
14.8 
12.7 
12.6 


18.3 
13.3 
13.3 
13.1 
13.4 

13.7 
12.9 
12.9 
12.7 
13.4 


Tropic  dlnr* 
nal  inequality. 


HWQ. 


feet. 
0.4 
0.4 
0.2 
0.4 
0.4 

0.4 
0.4 
0  6 
0.6 

0.5 
0.5 
0.5 
0.4 


0.6 
0.6 
0.7 
0.7 
0.7 

0.6 
0.7 
0.7 
0.7 
0.7 

0.7 
0.8 
0.7 
0.7 
0.8 

0.8 
0.8 
0.8 
0.7 
0.7 


0.8 
0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 
0.8 
0.8 


LWQ. 


feet. 
0.9 
0.9 
0.6 
0.9 
1.0 

1.0 
1.0 
0.7 
0.6 

0.6 
0.6 
0.5 
0.5 


13.7 

1 

0.8  ; 

14.2 

0.9 

12.6 

0.5 

12.6 

0.5 

15.2 

0.6 

16.0 

0.6 

10.2 

0.5 

14.7 

0.6 

16.5 

0.6 

18.1 

0.6 

9.4 

0.6 

11.8 

0.5 

5.8 

0.3 

6.1 

0.3 

7.6 

0.4 

10.6 

0.4 

13.9 

0.4 

15.2 

0.4 

16.2 

0.5 

16.6 

0.5 

IH„™lw.,..,M«^p«~W 


Tropic 
HW 

inter< 
ral. 


1.0 
1.0 
1.1 
1.2 
1.1 

1.0 
1.1 
1.1 
1.2 
1.2 

1.2 
1.3 
1.2 
1.2 
L8 

1.8 
1.3 
1.8  t 
1.2 
1.2 


1.5 
1.5 
1.5 
1.5 
1.5 

1.6 
1.5 
1.6 
1.5 
1.6 

1.6 
1.7 
1  2 
1.2 
1.3 
1.3 
1.1 

1.8 
1.3 
1.4 
1.0  I 
1.1 

1.0 
1.0 
1.2 
1.4 

I 
1.6 

1.7  I 

1.7 

1.8  ; 


h.  tn. 
4  18 


Tropic 
range. 


11  23 


7  05 


feet. 
0.9 
0.9 
0.6 
0.9 
1.0 

1.0 
1.0 
0.8 
0.7 

0.7 
0.7 
0.6 
0.6 


0.8 
0.8 
0.0 
1.0 
1.0 

0.9 
1.0 
1.0 
1.1 
1.1 


1.7 
1.5 
1.6 
1.2 
1.2 


1.2 
1.2 
1.2 
1.2 
1.2 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.8 
1.1 
1.1 
1.2 
1.2 
1.0 

0.0 
1.2 
1.3 
0.9 
1.0 

1.0 
1.0 
1.2 
1.4 

1.6 
1.7 
1.7 

1.8 


Predic-  Tropic 
lions.     LLw. 


feet. 
12.1 
11.6 
4.9 
11.9 
13.6 

13.9 
14.4 
14.4 
12-7 

10.9 

10.6 

9.6 

8.5 


4.9 
6.0 
5.4 
6.8 
6.0 

5.0 
5.6 
5.8 
6.9 
G.8 


8.6 
7.9 
8.2 
7.1 
7.0 


7.5 
7.5 
7.5 
7.4 
7.6 

7.8 
7.2 
7.2 
7.1 
7.5 

7.8 
7.9 
7.9 
7.9 
9.6 
10.1 
6.4 

9.2 

10.4 

11.4 

6.9 

7.4 

2.9 
3.1 
3.9 
6.6 

7.6 
8.4 
8.9 
9.1 


1.1 

6.8 

1.5 

7.8 

1.2 

7.0 

1.2 

7.2 

1.6 

8.0 

feet. 
9.8 
9.4 
4.1 
9.6 
ILl 

12.2 

11.6 

10.7 

9.5 

8.1 
7.9 
7.1 
6.3 


4.2 
4.8 
4.7 
6.9 
5.2 

4.4 
6.0 
6.2 
6.2 
6.1 

6.2 
7.0 
G.3 
6.6 
7.2 

7.8 
7.1 
7.4 
6.3 
6.2 


6.8 
6.8 
6.8 
6.7 
6.8 

7.0 
6.6 
6.6 
6.5 
6.9 

7.0 
7.3 
6.4 
6.4 
7.8 
8.1 
5.2 

7.6 
8.4 
0.2 
4.8 
6.0 


3. 
8. 
4. 
5. 


7.3 
7.9 
8.4 
8.6 


Varia- 

tion  of 

the  com- 

pass. 


Wett. 

o 

16.0 
15.0 
15.0 
15.0 
15.0 

16.0 
14.6 
14.6 
14.5 

14.6 
14.5 
14.6 
14.6 


20.0 
20.0 
20.0 
20.0 
19.0 

18.6 
18.6 
18.5 
19.0 
19.0 

19.0 
19.0 
19.0 
19.0 
19.0 

19.5 
19.0 
19.0 
18.6 
18.0 


18.0 
18.0 
17.5 
17.6 
17.6 

17.6 
17.5 
17.5 
17.0 
17.0 

16.5 
16.5 
16.5 
16.5 
16.6 
16.5 
16.5 

16.0 
16.0 
15.5 
15.5 
15.0 

15.0 
15.0 
15.0  I 
15.0 

15.5 
15.5 
15.5 
15.5 
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TABLE  3.— TIDAL  DIFFERENCES 


I 

a 

a 


Statton. 


1 
2 

3 
4 


EUROPE  (West  Coast)— Con- 
tinued. 

THB  BRITISH  ISLANDS— oontinaed. 

JEngland^  eaat  eo<i«C— Continued. 

Woolwich,  Thames  River 

Greenwich,  Thames  River 


Geographic  position. 


Lati- 
tude. 


London  Docks,  Thames  River. . . 
London  Bridqk,  Thames  River. 


5  '  Margate.. 

6  •  Ramsgate. 

7  I  Deal 


8 
9 
10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 


England,  south  eoatt. 

DOVBR 

Folkestone 

Dungeness 


Rye  Bay. 

Etastings 

Beachy  Head. 
Kew  haven..., 


iforth, 

o    I 
51  29 

51  28 

51  29 
51  30 

51  23 
51  20 
51  14 


51  07 
51  05 
50  55 
50  56 
50  51 
50  44 
50  47 


Brighton 50  40 

Shoreham [  50  50 

Littlehampton 50  48 

Selsea  Bill. 50  44 

Portomoath I  50  47 


Calshot  Castle 

Southampton 

Cowes.  Isle  of  Wight 

Bemhridge  Point,  Isle  of  Wight. 
TarmonUi,  Isle  of  Wight 


Christchnrch 

Poole  Entrance 

Portland  Breakwater. 

Bridport 

Lyme  Regis 


50  49 
50  54 
50  45 
50  41 
50  41 

50  44 
50  40 
50  81 
50  42 
50  43 


30  I  Ezmouth 50  37 

31  Teignmouth 50  32 

32  Torquay,  Torbay -  60  27 

33  Dartmouth i  50  21 

34  SUrtPoint 50  13 


35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 


50 
51 
52 
53 
54 

55 
56 
57 
58 
59 

60 
61 
62 
63 
64 


BoltHead 

Plymouth  Breakwater. 

Devonport 

EastLooe 

Fowey 


Mevagissey 

Truro,  town  quay 

Falmouth 

Helford  Entrance. 
Coverack 


I 


Lizard  Head 

Penzance 

St.  Agnes  Island,  Scilly  Islands. 
St.  Mary  Island,  Scilly  Islands . . 
Trescow Island,  Scilly  Islands... 

England,  wftt  eoatt. 

Cape  Cornwall 

St.  Ives 

Towan  orKewQuay 

Padstow  Bay 

Boscastle 


Budehaven 

Lundy  Island 

Appledore,  Torridge  River. 
Bideford,  Torridff©  River.. 
Barnstaple,  Taw  River 


Ilfracombe,  Bristol  Channel 

Ly nmouth,  Bristol  Channel 

Mint'head,  Bristol  Channel 

Bridge  water  Bar,  Bristol  Channel. 
Bridge  water,  Bristol  Channel 


50  12 
50  20 
50  22 
50  20 
50  20 

50  16 
50  15 
50  08 
50  06 
50  02 

49  58 

50  07 
49  54 
49  55 
49  57 


50  08 
50  12 
50  25 
50  34 
50  4] 

50  50 

51  10 
51  03 
51  00 
51  04 

51  12 
51  13 
51  13 
51  12 
51  07 


Longitude. 


Arc 


Time. 


EaH. 
ht  m. 


0 
0 

0 
0 

1 
1 
1 


04 
00 

West 
03 
07 
Ea$t. 
23  I    0 
25       0 
25       0 


0  00 
0  00 


0 
0 


19 
12 
58 
47 
0  36 
0  13 
0  04 


0 
0 
0 
0 
0 
0 
0 


0 
0 
0 
0 
1 

1 
1 
1 
1 
1 


West. 

08 

15 

32 

47 

06 

17 
24 
18 
04 
31 


1  46 

1  56 

2  27 
2  45 

2  56 

3  26 
3  30 
3  32 
3  34 
3  38 

3  48 


4 

4 
4 
4 

4 

5 
5 
5 
5 


09 
10 
29 
38 

47 
04 
04 
06 
07 


0 
0 
0 
0 
0 


00 
00 

06 
06 
06 


06 
05 
04 
03 
02 
01 
00 

01 
01 
02 
03 
04 


0  05 
0  06 
0  05 
0  04 
0  06 

007 
0  08 
0  10 
0  11 
0  12 


0 
0 
0 
0 
0 


14 
14 
14 
14 
15 


0  15 
0  17 
0  17 
0  18 
0  19 


5 
5 


13 
32 
6  21 
6  19 
6  22 


0 
0 
0 
0 
0 


19 
20 
20 
20 
20 


5 
5 
5 
4 

4 


43 
28 
05 
55 
43 


4  34 
4  40 

4  12 
4  13 
4  03 

4  07 
3  50 
3  28 
3  03 
3  00 


0  21 
0  22 
0  25 
0  25 
0  25 


0  23 
0  22 
0  20 
0  20 
0  19 

0  18 
0  19 
0  17 


t    0  17 

1    0  16 

0  16 

0  15 

0  14 

0  12 

0  12  ! 

Standard  port  for 
reference. 


Name. 


Sheemess 

London  Bridge . . 

London  Bridge . . 
London  Bridge . . 


Sheemess 
Sheemess 
Sheemess 


Page. 


Dover 
Dover 
Dover 
Dover 
Dover 
Dover 
Dover 

Dover 
Dover 
Dover 
Dover 
Dover 


287 
291 

291 
291 

287 
287 
287 


295 
295 
295 
295 
296 
296 
296 

295 
295 
296 
296 
296 


Dover 296 

Dover 295 

Dover 296 

Dover 295 

Dover 296 


Portland  Br*kw. 
Portland  Br'kw. 
Portland  Br'kw. 
Portland  Br'kw . 
Portland  Br'kw. 


I 


Brest. 
Brest. 
Brest. 
BrsHt. 
Brest. 

Brest . 
Brest. 
Brest. 
Brest. 
Brest. 

Brest 

Brest. 

Brest. 

Brest 

Brest 

Brest 

Brest. 

Brest. 

Brest 

Brest. 


Brest 
Brest 
Brest 
Brest 
Brest 

Brest, 
Brest , 
Brest 
Brest, 
Brest 

Brest. 
Brest. 
Brest. 
Brest. 
Brest. 


299 
290 
299 
299 
299 

271 
271 
271 
271 
271 

271 
271 
271 
271 
271 

271 
271 
271 
271 
271 

271 
271 
271 
271 
271 


271 
271 
271 
271 
271 

271 
271 
271 
271 
271 

271 
271 
271 
271 
271 


Tidal  dliferenoes. 


Time. 


HW. 


LW. 


€hreemffidiHme. 


h,  tn. 
+0  47 
-0  14 

—0  07 
000 

—1  11 
— 1  22 
—1  41 


0  00 
—0  12 
— 0  33 
+0  03 
— 0  23 
+0  03 
+0  87 

+0  02 
•hO  21 
+0  08 
+0  84 
+0  31 

+0  21 
+2  02 
+0  06 
—0  10 
—1  08 

+3  28 
+  1  29 

0 
— 0 
— 0 


00 
33 
17 


+2  39 

+2  09 
+2  14 
+2  24 
+1  50 

+  1  55 
+1  47 
+  1  57 
+1  38 
+  1  29 


+1 
+  1 

+  1 
+1 


19 
18 
10 
00 


+0  50 

+1  16 
+0  52 
+0  50 
+0  47 
+0  42 


+0  48 
+1  02 
+0  58 
+0  55 
+1  29 

+1  68 

+1  29 
+2  12 
+2  17 
+2  41 

+1  56 
+2  15 
+2  34 
+2  57 
+4  07 


a.  m, 
+123 
— 0  44 

—0  84 
0  30 

-0  33 
— 0  22 
—0  40 


0  00 
— 0  58 
—1  19 
—0  43 
— 1 
— 0 


Height. 


HW.     LW. 


Ratio 

of 
ran(^4. 


MsanLow 
Water  Springs 


feet. 

+  1.4 

—  2.0 

—  0.6 
0.0 

—  1.6 

—  0.2 

—  1.1 


I 


09 
41 
—0  09 

—0  44 
— 0  25 
—0  38 
—0  12 
—I  15 

— 0  25 
+1  16 
—0  40 
— 0  56 
—1  54 

+4  36 
+2  37 
0  00 
—0  25 
-0  09 

+2  30 

+2  00 
+2  05 
+2  15 
+  1  41 

+1  46 
+  1  JW 
+  1  48 
+1  29 
+  1  20 

-1-1  10 
+1  09 
+1  01 
+0  61 
+0  41 

+1  07 
+0  43 
+0  41 
+0  88 
+0  83 


+ 
+ 
+ 
+ 
+ 
+ 


+ 
+ 


0.0 
0.1 
1.6 
1.8 
3.6 
0.1 
0.1 

■  0.2 
-  L7 

•  3.5 

■  3.1 

•  6.8 

■  5.0 

•  6.1 
-6.7 

•  5.3 
-11.5 

•  L5 
-0.3 

0.0 
3.6 
3.8 

7.7 
6.9 
5.4 
4.8 
4.1 

4.5 
3.8 
3.6 
2.5 
4.2 

3.8 
8.4 
3.S 
3.8 
4.6 

4.7 
8.1 
8.2 
3.8 
8.1 


I 


49 

20 


+1 
+  1 
+2  03 
+2  08 
+2  32 


feel. 
+0.1 
—0.1 

0.0 
0.0 


+0  39  ,—  1.1 
+0  63  1+  L4 
+0  49  '+  1.9 
+0  46 
+1  20 


1+  2.4 
+  2.6 

+  3.2 
+  6.8 
+  8.2 

—  2.8 

—  7.8 

+1  47 

+  7.0 

+2  06 

+  9.9 

+2  25 

+n.6 

+2  48 

+13.9 

+3  68 

—  1.1 

0.0 
o 


—0.5 
—0.4 
—0.8 

—0.8 
—0.8 
—0.9 
—0.7 
—1.6 

—0.4 

0.0 

0.0 

+0.9 

+0.9 

—0.8 
—0.6 
—0.6 
—0.5 
—0.4 

—0.4 
—0.4 
—0.3 
0.0 
—0.4 


—0.3 

— LO 

—0.2 

—0.3 

— a4 

—0.4 

—0.2 

—0.2 

-0.2 

— «.2 

—0.3 
0.0 
+0.1  I 

+a2  I 

0.0 

+0.2 
+0.6 
+0.2  ' 
—0.6 
— L2 

+0.8 

+  1.1 
+L3 
+1.7 
-0.3 


n 


0.99 
0.90 
0,N» 
0.82 
0.67 

0.71 
0.65 
0.61 
0.6t) 

o.:i 

0.72 
O.M 
LO' 
L« 
1.71 

0.» 
0.65 
0.6.^ 
0.72 

0.76 

0.74 
0.7« 
0.79 
0.^ 
0.76 

0.77 
0.51 

aso 

0.77 
0.73 

0.72 
O.tS 
O.gU 
0.80 
0.8:! 


O.M 
L» 
L12 
LIS 
L16 

L?i 
L41 
LW 
0.84 
0.S5 

l.C 
L» 

Le» 

L83 
0.M 


+0.1 

0.?7 

+0.8 

0.K 

+0.2 

0.91 

0.0 

LO^J 

0.0 

LOl 

+0.2 

L09 

+0.2 

LU 

+0.4 

L2ii 

0.0 

Lu; 

U.0 

1.01 

AND  TIDAL  CONSTANTS.  ■* 
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Interval. 


I  :  HWI. 


Mean. 


1 
2 

3 
4 

5 
6 

7 


8 
9 
10 
II 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 

2:» 

24 

25 
20 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 


50 
51 
52 
53 

54 

55 
56 
57 
58 


h.  m. 
1  02 
1  10 


17 
24 


11  35 
11  24 
11  05 


11  09 
10  57 

10  35 

11  10 

10  43 

11  10 
11  41 

11  05 
11  24 
11  10 
11  35 
11  31 

11  20 

0  35 

11  05 

10  50 

9  50 

10  00 
8  00 
6  29 

5  55 

6  10 

6  15 
545 

5  50 

6  00 
5  25 


5 
5 
5 
5 
5 

4 
4 
4 
4 
4 

4 
4 
4 
4 
4 


30 
20 

30 
10 
00 

50 
48 
40 
30 
20 

45 
20 
15 

12 
07 


5  30 


5 
5 
5 


OU 
45 
50 


LWI. 


h,  tn. 


7 

7 


40 
46 


7  56 

8  30 


6 
5 
5 


5 
4 
4 

4 
4 
4 
5 


43 
53 
37 


43 
45 
23 
58 
31 
58 
29 


Tropic. 


4  53 

5  12 

4  58 

5  23 

4  19 

5  08 

6  48 
4  53 
4  38 

3  38 

4  48 
2  48 
0  09 

12  08 
12  23 

0  03 

11  58 

12  03 
12  13 
11  38 

11  43 
11  33 
11  43 
11  23 
11  13 

11  03 
11  01 
10  53 
10  43 
10  33 

10  58 
10  33 
10  28 
10  25 
10  20 


4  15 

10  28 

4  30 

10  43 

4  28 

10  41 

4  25 

10  38 

5  00 

11  13 

n  43 

11  13 

11  58 

12  03 


HHWl. 


50 

6  15 

0  03 

60 

5  30 

11  43 

61 

550 

12  03 

62 

6  10 

12  23 

63 

635 

0  23 

64 

7  45 

1  33 

LLWI. 


h.  m. 
1  08b 
]  066 

1  126 
1  206 

11  30a 
11  19a 
11  00a 


11  07a 
10  55a 

10  83a 

11  08a 
10  41a 

10  08a 

11  39a 

11  03a 
11  22a 
11  08a 
11  33a 
11  29a 

11  17a 

0  336 

11  02a 

10  47a 

9  46a 

9  48a 
750a 
6  I9a 

5  48a 

6  03a 

6  11a 
5  42a 
5  47a 
5  57a 
5  22a 

5  28a 
5  18a 
5  28a 
5  08a 
4  58a 

4  48a 
4  44a 
4  37a 
4  27a 
4  17a 

4  42a 
4  17a 
4  12a 
4  09a 
4  04a 


4  10a 
4  25a 
4  23a 
4  20a 
4  55a 


26a 
56a 
41a 
45a 


6  09a 


5 
5 


26a 
46a 
6  06a 

6  31a 

7  40a 


Baixge  of  tide. 


Tropio  dinr- 
nal  Inequality, 


h.fn. 
7  376 
7  476 

7  576 

8  316 

5  456 

6  556 
5  896 


5 

4 
4 
6 
4 
5 
5 


456 
476 
256 
006 
336 
006 
316 


4  556 

5  146 
5  006 
5  256 

4  216 

5  116 

6  506 
4  556 

4  416 
3  426 

5  006 
2  586 
0  196 

12  16a 
12  31a 

0  076 
12  02a 
12  07a 
12  17a 
II  42a 

11  47a 
11  86a 
11  46a 
11  26a 
11  17a 

11  06a 
11  05a 
10  57a 
10  46a 

10  37a 

11  02a 
10  37a 
10  32a 
10  29a 
10  24a 


10  33a 
10  47a 
10  45a 

10  42a 

11  17a 

11  47a 

11  17a 

12  02a 
12  08a 

0  006 


Mean 
(Mn). 


feet. 
14.7 
15.8 

17.2 
17.6 

11.7 
12.0 
12.2 


15.2 
15.3 
16.6 
16.8 
18.3 
15.3 
15.3 

15.0 
13.7 
12.2 
12.5 
10.2 

10.9 
9.9 
9.4 

10.6 
5.2 

3.0 
3.9 
4.2 
6.9 
7.1 

8.1 

9.6 

10.0 

10.6 

11.2 

10.9 
11.5 
11.6 
12.5 
11.1 

11.4 
7.5 
J1.8 
11.4 
10.7 

10.6 
12.1 
11.9 
11.9 
12.1 


S 


'(§2?.' 


13.8 
16.0 
16.5 
16.9 
17.1 

17.6 
20.7 
17.5 
12.3 
8.1 


I 


feet. 
18.2 
18.8 

20.5 
20.9 

15.2 
16.8 
15.8 


19.8 
19.8 
21.5 
21.8 
23.8 
19.8 
19.8 

19.5 
17.8 
15.8 
16.2 
13.2 

14.1 
12.8 
12.2 
13.8 
6.8 

4.8 

6.3 

6.7 

11.1 

11.4 

10.8 
12.8 
13.4 
14.1 
14.9 

14.5 
15.3 
15.4 
16.7 
14.8 

15.2 
10.0 
15.8 
15.2 
14.3 

14.2 
16.1 
15.0 
16.0 
16.1 


17.9 
20.8 
21.4 
21.9 
22.0 

22.8 
26.9 
22.7 
16.0 
10.5 


Neap 
(Np). 


11  47a 

20.9 

27.1 

12  00a 

23.4 

30.4 

12  26a 

24.8 

32.2 

0  266 

26.9 

35.0 

1  386 

13.8 

17.9 

feet. 
10.6 
12.6 

13.8 
U.1 

7.6 
8.4 
7.9 


10.0 
10.1 
11.0 

n.i 

12.1 
10.1 
10.1 

9.9 
9.0 
8.1 
8.3 
6.7 

7.2 
6.5 
6.2 
7.0 
3.4 

0.8 
1.0 
1.0 
1.7 
1.8 

4.9 
5.9 
6.1 
6.5 
6.8 

6.6 
7.0 
7.1 
7.6 
6.8 

7.0 
4.6 
7.2 
7.0 
6.5 

6.5 
7.4 
7.3 
7.3 
7.4 


9.0 
10.4 
10.7 
11.0 
11.1 


Great 

tropic 

(Go). 


feet. 
16.6 
17.4, 

18.9 
19.3 

13.8 
14.6 
13.8 


16.7 
16.9 
18.4 
18.6 
20.1 
16.9 
16.9 

16.6 
15.0 
18.5 
13.8 
11.5 

12.3 
11.2 
10.5 
12.0 
0.2 

3.5 
4.4 

4.7 
7.6 
7.8 

8.2 

9.7 

10.1 

10.7 

11.3 

11.0 
11.6 
11.7 
12.6 
11.2 

11.5 
7.6 
11.9 
11.5 
10.8 

10.7 
12.2 
12.0 
12.0 
12.2 


13.2 
15.3 
15.8 
16.2 
16.2 


HWQ. 


11.4 

16.9 

13.5 

20.0  ! 

11.4 

16.8 

8.0 

11.7 

5.3 

7.6  1 

13.6 

20.1 

15.2 

22.6 

16.1 

24.0 

17.5 

26.1 

9.0 

13.2 

feet. 
0.5 
0.4 

0.4 
0.4 

0.4 
0.4 
0.4 


0.4 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.3 

0.6 
0.7 
0.7 
0.9 
0.9 

0.6 
0.6 
0.7 
0.7 
0.7 

0.7 
0.7 
0.7 
0.7 
0.7 

0.7 
0.6 
0.7 
0.7 
0.7 

0.7 
0.7 
0.7 
0.7 
0.7 


0.8 
0.0 
0.9 
0.9 
0.9 

0.9 
1.0 
0.9 
0.8 
0.6 

1.0 
1.1 
1.1 
1.1 
0.8 


Diurnal  wave. 


Mean  sea  level 
above  plane  of— 


LWQ. 


feet. 
1.8 
1.6 

1.7 
1.7 

1.0 
1.1 
1.0 


0.5 
0.5 
0.6 
0.6 
0.6 
0.5 
0.5 

0.5 
0.4 
0.4 
0.4 
0.4 

0.5 
0.4 
0.3 
0.5 
0.3 

0.5 
0.6 
0.6 
0.8 
0.8 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.5 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.5 
0.5 
0.5 

0.5 


0.8 
0.9 
0.9 
0.9 
0.9 

0.9 
1.0 
0.9 
0.8 
0.6 

1.0 
1.1 
1.1 
1.1 
0.8 


Tropio 
HW 

inter* 
vaL 


h»fn. 


Tropio 
range. 


8  56 


6  46 


7  54 


15  58 


feet. 
1.8 
1.4 

1.4 
1.4 

1.1 
1.1 
l.I 


0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 

0.7 
0.0 
0.6 
0.6 
0.5 

0.0 
0.5 
0.5 
0.6 
0.4 

0.8 
0.9 
0.9 
1.2 
1.2 

0.6 
0.7 
0.7 
0.7 
O.A 

0.7 
0.7 
0.7 
0.8 
0.7 

0.7 
0.6 
0.8 
0.7 
0.7 

0.7 
0.8 
0.8 
0.8 
0.8 


1.2 
1.2 
1.3 
1.3 
1.3 

1.3 
1.4 
1.3 
i.  I 
0.9 

1.4 
1.5 
1.5 
1.6 
1.2 


Predic- 
tions. 


feet. 
9.1 
9.4 

10.2 
10.4 

7.6 
8.4 
7.9 


9.9 

9.9 

10.8 

10.9 

11.9 

9.9 

9.9 

9.8 
8.9 
7.9 
8.1 
6.6 

7.0 
6.4 
6.1 
6.0 
3.4 

2.4 
3.2 
3.4 
5.6 
5.7 

5.4 
6.4 
6.7 
7.0 

7.4 

7.2 
7.6 

7.7 
8.4 
7.4 

7.6 
5.0 
7.9 
7.6 
7.2 

7.1 
8.0 
8.0 
8.0 
8.0 


9.0 
10.4 
10.7 
11.0 
11.0 

11.4 

13.4 

U.4 

8.0 

5.2 

13.6 
15.2 
16.1 
17.5 
9.0 


Tropic 
LLW. 


feeL 
8.6 
9.0 

9.7 
10.0 

6.8 
7.5 
7.0 


8.4 
8.4 
9.2 
9.8 
10. 0 
8.4 
8.4 

8  3 
7.4 
6.5 
6.8 
5.7 

5.2 

4.8 
6 
1 
5 


4. 
5. 
2. 

1. 
2. 


Varia- 
tion of 
the  com- 
pass. 


7 
2 
2.3 
3.8 
3.9 

4.0 
4.8 
5.0 
5.3 
5.6 

5.4 
5.7 
5.8 
6.2 
5.5 

5.7 
3.7 
5.9 
5.7 
5.3 

5.3 
6.0 
5.9 
5.9 
6.0 


6.5 
7.6 
7.9 
8.1 
8.1 

8.4 
10.0 
8.4 
5.8 
3.8 

10.0 
11.3 
11.9 
13.0 
6.5 


West. 
o 
15.5 
15.5 

16.0 
16.0 

15.0 
15.0 
15.0 


15.0 
15.0 
15.0 
15.0 
15.5 
15.5 
15.5 

16.0 
16.0 
16.0 
16.0 
16.0 

16.5 
16.5 
16.5 
16.5 
16.5 

16.5 
16.5 
17.0 
17  0 
17.0 

17.6 
17:5 
17.5 
17.5 
17.5 

17.5 
18.0 
18.0 
18.0 
18.0 

18.0 
18.0 
18.0 
18.0 
18.0 

18.0 
18.5 
19.0 
19.0 
19.0 


18 
18 
18 


5 
6 
5 


18.0 
18.0 

18.0 
18.0 
18.0 
18.0 
18.0 

18.0 
18.0 
17.5 
17.6 
17.5 


426 


TABLE  3.— TIDAL  DIFFERENCES 


J 

a 


Station. 


1 
2 
3 

4 
5 
0 


7 

8 

9 

lU 

11 

12 
13 
14 
15 
16 

17 
18 
19 
20 
21 

22 
23 
24 
25 
26 
27 
28 


EUROPE  (West  Coast)— Con- 
tinned. 

THE  BRITISH  igLANUs<— Continued. 

England,  west  eocr«(— Continued. 

Flatholm  Island.  Bristol  Channel. 
Weston-super-Mare,  Bristol  Chan . 

Bristol,  Avon  Kiver 

Chepstow,  Severn  River 

Gloucester,  Severn  River 

Newport,  Severn  River 


Geographic  position. 


Lati-1 
tade. 


Longitude. 


Xorth. 

o    / 

51  23 
51  20 
51  26 
51  37 
51  51 
51  34 


A.ro. 


Time. 


39 
40 
41 
42 
43 


44 

45 
46 
47 

48 


49 
50 
51 
52 
53 

54 
55 
56 
57 
58 


WaU9.  < 

Cardiff,  Bristol  Channel |  51  28 

Nssh  Point,  Bristol  Channel !  51  24 

Swansea.  Bristol  Channel !  51  37 

Worms  Head,  Bristol  Channel .. .    51  33 
Carmarthen,  Towy  River 5150 


Caldy  Island 

St.  Anns  Head,  Milford  Haven. 

Pembroke,  Milford  Haven 

Smalls  Light-House 

Fishguard 


Cardigan 

New  Quay... 
AbervRtwith 
Aber^ovey  .. 
Barmouth  ... 


51  38 
51  40 
51  41 
51  43 
51  59 


I 


Pwllheli 

Bardsey  litlniid 

Carnarvon.  .Mi-iuii  Strnit. 
BeauinarU,  .Xivuai Strait.. 

Hulvhead 

Trwyn-Du  Point 

Air  Point,  l>ee  River 


52  54 

52  45 

53  07 
53  16 
53  19 
53  19 
53  20 


I    Englanii,  wett  eoaMt — Continued. 


I 


29 
30 
31 
32 
33 


Chester,  Dee  River 

Helbre  Island,  Mersev  River. 

Liverpool,  Mersey  River 

Northwest  Light  vessel 

Form  by  Point 


34     Stanner  Point,  Ribble  River. 

35 

36 

37 

38 


Preston,  Ribble  River 
Fleetwood,  Morecambe  Bay. 

Lancaster,  Lune  River 

Barrow,  Piel  Harbor 


Whitehaven,  Sol  way  Firth . 
Workington,  Solway  Firth. 

Marj'port,  Solwav  Firth 

Sillotb,  Solwav  Firth 

Port  Carlisle,  Solway  Firth. 


Isle  of  Man. 


Ayre  Point . 
RamMey  — 
Douglas  — 
Castletown. 
Peel 


Scotland,  wett  coast. 


Bamkirk  or  Annan  Foot 

Dumfries,  Nith  R.,  Solway  Firch. 

Kirkcudbright 

Wigton .• 

Newton  Stewart 


Port  William 

Mull  of  Galloway 

Port  Patrick 

Loch  Ryan 

Lamlasb,  Firth  of  Clyde. 


53  11 
53  24 
53  24 
53  31 
53  32 

53  45 

53  45 
58  56 

54  03 
54  07 

54  33 
54  39 
54  43 
54  52 
54  56 


54  25 
54  19 
54  09 
54  04 
54  14 


54  58 

55  04 
54  50 
54  51 
54  57 

54  43 

54  38 

54  50 
•W  00 

55  31 


I 


Wett. 


h.  m. 


52  05 

4  39 : 

52  13 

4  20  i 

52  24 

4  06 

52  83 

408 

52  43 

4  04 

1 

26 
48 
19 
05 
37 
02 


I 


2  55 

3  00 
3  00 
3  31 
3  11 

3  01 
2  42 
8  00 

2  48 

3  14 

3  36 
3  35 
3  30 
3  24 
3  13 


4  22 
4  22 
4  28 
4  39 
4  42 


I 


I 


3  16 

3  36 

4  03 
4  26 
4  28 


4 

4 
5 
5 
5 


,'{3 
51 
07 
09 
05 


0 
0 
0 
0 


19 
17 
16 
16 


0  16 

0  18 
0  19 
0  17 
0  16 
0 
0 


18 
16 


3  19   0  13 


0  12 
0  12 
0  12 
0  14 
0  13 

0  12 
0  11 
0  12 
0  11 
0  13 

0  14 
0  14 
0  14 
0  14 
0  13 


0  17 
0  17 
0  18 
0  19 
0  19 


0  13 
0  14 
0  16 
0  18 
0  18 

0  18 
0  19 
0  20 
0  21 
0  20 


3  07 

0  12  < 

2  59 

0  12  1 

2  86 

0  10 

239 

0  11 

2  17 

0  09 

2  59 

0  12 

3  10 

0  13 

3  33 

0  14  1 

3  56 

0  16  , 

4  19 

0  17  : 

4  19 

0  17 

4  41 

0  19 

5  10 

0  21  i 

4  56 

0  20 

5  40 

0  23 

4  57 

0  20 

Standard  port  for 
reference. 


Name. 


Brest. 

Br«st. 

Brest 

Brest. 

Brest 

Brest 


Brest 
Brest 
Brest 
Brest 
Brest 


Brest 

BrsMt 

Brest 

Brest 

Brest 271 


P«g«. 


271 

271 
271 
271 
271 
271 


271 
271 
271 
271 
271 

271 
271 
271 
271 


Brest 

Brest 

Brest. 

Brest 

Brest 


Brest 

Brest 

Brest 

Brest 

Brest 

Liverpool. 
Liverpool. 


Liverpool. 
Liverpool. 
Liverpool. 
Liverpool. 
Liverpool. 

Liverpool. 
Liverpool. 
Liverpool. 
Liverpool . 


271 
271 
271 
271 
271 

271 
271 
271 
271 
271 
303 
303 


803 
803 
803 
303 
303 

303 
303 
303 
303 


Liverpool ;  303 

Liverpool ;  308 

Liverpool 303 

Liverpool '  303 

Liverpool 803 

Liverpool.. i 303 


Liverpool 303 

Liverpool .303 

Liverpool 303 

Liveri>ool 303 

Liverpool 303 


Greenock 307 

(freenock 307 

Greenock '  307 

Greenock 307 

Greenock 307 


Greenock 
Greenock 
Greenock 
Greenock 
Greenock 


307 
307 
307 
307 
307 


Tidal  dilTerenoes. 


Time. 


HW.    ,    LW. 


Oreenwieh  time. 


h,  tn. 

-f3  02 
+8  00 
•(-3  20 

+8  36 
+5  49 

-f  3  22 


+8  08 
+2  34 
+2  11 
+2  13 
+1  57 

+S09 
+2  12 
+2  11 
+2  13 

-f  3  05 


+3 
+8 


13 

47 


-f  3  51 


+4 


01 
16 


+4  03 
+3  53 
+5  47 
—5 
--5 
—0  54 
—0  27 


44 

67 


+1 
—0 


17 

17 

0  00 

—0  16 

—0  47 


-0  28 
—0  01 
—0  08 
— 0  04 
-i-0  48 

—0  06 

—0  16 

f  0  04 

+  0  19 

+  1  18 


-  0  08 
—0  03 
—0  02 
—0  03 
—(I  05 


+0  25 
+0  01 
—0  48 
—0  25 
+0  05 

—0  45 
—0  39 
—0  43 
-0  40 
— 0  08 


h.m, 

+2  53 
+2  51 
+3  11 
+8  27 
+5  40 
+  3  13 


+2  59 
+2  50 
+2 

+2 

+1 


02 

04 
48 


+2  00 
+2  03 
+2  06 
+2  04 
+2  56 

+8  04 
+3  38 
+3  42 
+3  52 

+4  07 


+8  54 
+  3  44 
+5  38 
—5  53 
—6  06 
—1  25 
—0  58 


+0 

— 0 

0 

— 0 

— 1 


21 
27 
00 
37 
18 


I  Ratio 
Height.  of 

rsBget. 


HW. 


LW. 


Mean  Low 
Water  Springe 


feet. 
+16.3 
+  15.7 
+  10.6 
+16.5 
—12.2 
+16.3 


+15.1 
+12.0 
+  7.0 
+  5.1 
+  5.9 


+ 

+ 
+ 


5.4 
4.2 
3.0 
1.4 
6.2 


—  6.5 

—  5.6 

—  4.5 

—  4.6 

—  4.5 


8.9 
3.8 
3.2 
3.6 
3.0 
4.9 
2.4 


—0  59 
~0  35 
—0  39 
—0  35 

+0  17 

—0  37 
—0  47 
—0  27 
—0  12 
+0  22 


—0  39 
—0  34 
—0  33 
— 0  34 
—0  36 


+ 


-15.7 

—  0.8 
0.0 

—  2.3 

—  L8 

—  L9 
-  9.5 

—  0.2 
—16.9 
+  0.1 

—  L6 

—  1.7 

—  2.5 

—  L7 
-6.9 


-7.0 
■  6.3 

-  6.3 

-  7.0 
-10.2 


+0  39  +1S.6 
+0  15  —  4.8 
— 0  83  +10.5 
-4)  11  +2.6 
+0  19   +  0.5 


—4)  31 
— 0  25 
—0  20 
— 0  26 
+0  06 


+ 
+ 
+ 


feet. 

-hl.O 

+J  » 

+L2 

+L9 

-L8 

+L0 


-I-L7 
+1.4 
+0.8 
+0.5 
+0.5 

+0.4 
-1-0.4 
+0.2 
0.0 
—1.0 

—LI 
— LO 

— a7 

—0.8 
—0.7 

—0.7 
—0.8 
—0.6 
+0.2 
—0.6 
—0.7 
—0.4 


—2.0 
-JO.  2 
0.0 
—0.8 
—0.1 

—0.2 
— L2 
0  0 
—2.2 
+0.1 

—0.1 
—0.2 
—0.3 
-^.2 
—0.9 


—0.9 
—0.8 
—0.8 
—0.0 
— L3 


+L6 
—0.5 

+L1 
+0.3 

+ai 


6.0 
3.2 
3.2 
0.5 
L8 


4  0.8 

+0.4 

+0.4 

1-0.1 

--0.2 

i.r, 

1.M 
l.«4 

i.w 

0.29 
1.9T 


1.90 
1.72 
1.42 
1.31 
1.35 

1.32 
1.26 
1.18 
1.W 
0.64 

0.67 
0.74 
0.74 
0.74 
0.74 

0.78 
0.78 
0.82 
1.22 
0.83 
0.80 
0.91 


0.38 
0.97 
l.OC 
0.91 
0.92 

0.92 
0.61 
0.99 
0.31 
I.W 

0.9:J 
09^ 
(J.  90 
0.93 


0.71 
0.74 
0.74 
0.71 
0.56 


2.54 
0.54 
2.01 
LV' 
1.05 

1.56 
1.32 
1.31 
a96 
0.88 


AND  TIDAJL  CONSTANTS. 
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r 


Interral. 


a 


1 

2 
3 

4 
5 
0 


7 

8 

9 

10 

11 

12 

13 
14 
15 
16 

17 
18 
19 
20 
21 

22 
23 
24 
25 
26 
27 
28 


29 
30 
31 
32 
33 

34 
35 
36 
37 
38 

39 
40 
41 
42 
43 


44 

45 
46 
47 

48 


49 
50 
51 
52 
53 

54 

55 
5« 
57 
58 


Mean. 


Tropic. 


HWI. 


h.  m. 
6  40 

6  38 

7  00 
7  15 
9  30 
7  00 


6  45 
6  10 

5  45 

6  46 
5  80 

540 
5  41 
5  41 

5  40 

6  35 

6  44 

7  20 
7  25 
7  35 
7  50 


7 
7 


35 
24 


9  20 
10  15 
10  00 
10  10 
10  40 


0  00 

10  51 

11  08 
10  50 
10  20 

10  40 

11  05 
00 
05 


11 
11 
II  55 

Jl  00 

10  50 

11  10 
11  25 

0  00 


10  55 

11  00 
11  00 
10  58 
10  56 


12  13 
11  50 


11 
11 


00 
20 


11  50 

11  00 
11  05 
11  00 
11  02 
11  35 


LWI. 


A.  m. 

0  28 


0 
0 
1 
3 
0 


26 

48 
03 
18 
48 


0  83 

0  23 

11  58 

11  59 

11  43 

11  53 
U54 
11  58 
11  53 
0  23 


0 
1 
1 
1 
1 


32 
08 
13 
23 
38 


1  23 
1  12 

3  08 

4  03 
3  48 

3  58 

4  28 


5 
5 
5 
4 

4 

4 
4 
4 

4 
5 


48 
00 
27 
48 
08 

28 
53 

48 
53 
43 


4  48 
4  38 

4  58 

5  13 
548 


4 

4 
4 
4 
4 


43 
48 
48 
46 
44 


6  03 


5 

4 
5 
5 

4 
4 

4 
4 
5 


38 
48 
08 
38 

48 
53 
48 
50 
23 


HHWI. 


A.  tn. 
6  36a 
6  34a 

6  56a 

7  11a 
9  22a 
6  56a 


6  41a 
6  06a 
5  41a 
5  42a 
5  26a 

5  36a 
5  36a 
5  37(1 

5  35a 

6  29a 

6  88a 

7  14a 
7  ]9a 
7  29a 
7  44a 

7  20a 

7  18a 

9  15a 

10  lla 

9  55a 

10  06a 

10  d6a 


— 0  06a 

10  47a 

11  05a 
10  47a 
10  17a 

10  37a 

11  Ola 
10  57rt 

10  59a 

11  5'Ja 

10  57a 

10  47a 

11  07a 
11  22a 

—0  046 


10  51a 
10  56a 
10  56a 
10  54a 
10  52a 


12  13a 
11  46a 

10  58a 

11  17a 
U  47a 

11  58a 
11  03a 
10  57a 

10  59a 

11  32a 


LLWI. 


Range  of  tide. 


Mean 
(Mn). 


Sprinff 
(Sg).* 


A.  m. 

feet. 

0  91b 

29.0 

0  296 

28.5 

0516 

24.1 

1  066 

29.1 

3  256 

4.2 

0  516 

29.0 

0  366 

27.9 

0  266 

25.8 

12  Ola 

20.9 

12  03a 

19.3 

1147a 

19.9 

11  57a 

J9.5 

11  58a 

18.5 

12  02a 

17.4 

11  57a 

16.1 

0  296 

9.4 

0  386 

9.1 

1  136 

9.9 

1  186 

10.9 

1  286 

10.9 

1  436 

10.9 

1  286 

11.4 

1  176 

11.5 

3  136 

12.0 

4  076 

17.9 

3  536 

12.2 

4  036 

17.1 

4  336 

19.3 

5  566 

7.6 

5  046 

20.7 

5  306 

21.3 

4  516 

19.3 

4  116 

19.6 

4  316 

19.6 

4  576 

13.0 

4  516 

21.1 

4  5»6 

6.6 

5  466 

21.4 

4  516 

19.9 

4  416 

19.8 

5  016 

19.1 

5  166 

19.8 

5  526 

15.3 

4  476 

15.2 

4  526 

15.8 

4  526 

15.8 

4  506 

15.2 

4  486 

12.4 

6  066 

28.1 

6  456 

4.9 

4  526 

18.6 

6  136 

1L4 

5  436 

9.6 

4  526 

14.5 

4  586 

12.0 

4  536 

11.9 

4  556 

8.9 

5  286 

8.0 

feet. 
37.6 
87.0 
81.3 
87.8 
5.4 
37.7 


36.2 
32.8 
27.1 
25.0 
25.8 

25.8 
24.0 
22.6 
20.9 
12.2 

11.8 
12.9 
14.2 
14.1 
14.2 

14.8 
14.9 
15.6 
23.2 
15.8 
21.9 
24.8 


9.8 
26.5 
27.6 
25.0 
25.5 

25.4 
16.0 
27.4 

27.8 


25  0 
25.  7  ! 


24.8 
25.7 
19.8 


19.7 
20.5 
20.5 
19.7 
16.1 


28.5 
6.0 
22.9 
14.0 
11.8 

17.9 
14.8 
14.7 
10.9 
9.8 


!Keap 
(Np). 


I 


feet. 
18.9 
18.5 
15  7 
18.9 
2.7 
18.9 


18.1 
16.4 
13.6 
12.5 
12.9 

12.7 
12.0 
11.3 
10.5 
U.l 

5.9 
6.4 
7.1 
7.1 
7.1 

7.4 

7.5 

7.8 

11.6 

7.9 

11.5 

12:9 


5.1 
13.8 
14.0 
12.7 
12.9 

12.9 
8.0 

13.0 
4.4 

14.1 

13.1 
13.1 
12.0 
i:<.  I 
10.1 


10.0 
10.4 
10.4 
10.0 
8.2 


17.2 
3.6 

13.8 
8.4 
7.1 

10.8 
8.9 
8.8 
6.6 
5.9 


Great 
tropic 
(Gc). 


feel. 
28.1 
27.6 
23.3 
28.2 
3.9 
28.1 


27.0 
24.4 
20.1 
18.4 
19.0 

18.7 
17.7 
16.7 
15.4 
8.9 

8.6 

9.4 

10.4 

10.4 

10.4 


8.6 
22.3 
23.1 
21.0 
21.3 

21.3 
14.4 
22.9 
7.6 
23.2 

21.6 
21.5 
20.8 
21.5 
16.9 


16.8 
17.4 
17.4 
16.8 
13.8 


24.5 
5.5 
19.9 
12.4 
10.5 

15.6 
13.0 
12.9 

9.8 
8.8 


Tropic  dinr- 
nalineqnality. 


HWQ. 


Diurnal  wave.  l^^^-^lS^i^oTl- 


feeL 
1.2 
1.2 
1.1 
1.2 
0.4 
1.2 


1.2 
1.1 
1.0 
1.0 
1.0 

1.0 
1.0 
0.9 
0.9 
0.7 

0.7 
0.7 
0.7 
0.7 
0.7 


10.8 

0.8 

10.9 

0.8 

11.4 

0.8 

17.2 

0.9 

11.6 

0.8 

18.6 

1.0 

20.9 

1.1 

0.7 
1.1 
1.0 
1.0 
1.0 

1.0 
0.8 
1.0 
0  6 
1.0 

1.0 
1.0 
1.0 
1.0 
0.9 


0.9 
0.9 
0.9 
0.9 
0.8 


1.2 
0.6 
1.1 
0.9 
0.8 

1.0 
0.9 
0.9 
0.8 
0.7 


LWQ. 


feet. 
1.2 
1.2 
1.1 
1.2 
0.4 
1.2 


1.1 


0.8 
0.3 
0.7 
0.5 
0.5 

0.6 
0.5 
0.5 
0.5 
0.4 


Tropic 
HW 

inter- 
val. 


I 


A.  tn. 


7  50 

8  04 


Tropic 

range. 


feet. 
1.7 
1.7 
1.5 
1.7 
0.6 
1.7 


1.7 
1.6 
1,5 
1.4 
1.4 


1.4 
1.4 
1.3 
1.3 
1.0 

1.0 
1.0 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.3 
1.1 
1.4 
1.5 


0.9 
1.6 
1.5 
1.4 
1.4 

1.4 
1.2 
1.5 
0.8 
1.5 

1.4 
1.4 
1.4 
1.4 
1.3 


1.2 
1.3 
1.3 
1.2 

1.1 


1.4 
0.7 
1.3 
1.0 
0.9 

1.1 
1.0 
1.0 
0.0 
0.8 


Predic 
tiona. 


Tropic 
LLW. 


feet. 
18.8 
18.5 
15.6 
18.9 
2.7 
18.8 


18.1 
16.4 
13.0 
12.5 
12.9 


12.6 
12.0 
11.3 
10.4 
6.1 

5.9 
6.4 
7.1 
7.0 

7.1 

7.4 

7.4 

7.8 

11.6 

7.9 

11.0 

12.4 


4.9 
13.3 
13.8 
12.5 
12.8 

12.7  ' 

8.4 
13.7 

4.2 
13.9 

13.0 
12.8 
12.4 
12.8 
9.9 


9.8 

10.2 

10.2 

9.8 

8.0 


14.2 
3.0 

11.4 
7.0 
5.9 

9.0 
7.4 
7.4 
5.4 
4.9 


I 


feet. 
14.0 
13.7 
11.6 
14.0 
1.9 
14.0 


13.4 

12.2 

10.0 

9.2 

9.0 

9.4 

9.8 
8.3 
7.0 
4.4 

4.3 
4.7 
5.1 
5.1 
5.1 

5.4 
5.5 
5.7 
8.6 
5.8 
9.3 
10.6 


4.3 
11.2 
11.6 
10.5 
10.7 

10.7 
7.2 

11.5 
3.8 

11.6 

10.8 
10.7 
10.5 
10.7 
8.4 


8.4 
8.7 
8.7 
8.4 
6.9 


12.2 
2.7 
9.9 
6.1 
5.2 

7.7 
6.4 
6.4 
4.8 
4.3 


Varia- 

tion  of 

tbe  com- 

paaa. 


Wut. 

o 

17.5 
17.5 
17.0 
17.5 
17.0 
17.5 


17.5 
18.0 
18.0 
18.0 
18.5 

18.5 
lU.O 
19.0 
19.0 
19.0 

18.5 
U  5 
18.5 
18.5 
18.5 

10.0 
19.0 
19.0 
lt».0 
19.0 
19.0 
18.0 


18.0 
18.0 
18.0 
18.5 
18.0 

18.0 
18.0 
18.0 
18.0 
18.5 

18.5 
18.5 
19.0 
19.0 
18.5 


19.0 
19.0 
19.0 
19.5 
19.0 


19. 0 
19.0 
19.0 
19.0 
19.5 

10.5 
19.5 
20.0 
20.0 
20.0 
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TABLE  3.— TIDAL  DIFFERENCES 


i 

a 
a 
1^ 


52 
53 
54 


56 
57 
58 
59 
60 

61 
62 
63 
64 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

t  16 
17 
18 
19 
20 

21 
22 
23 
24 
25 


26 
27 
28 
29 
30 


31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 


Geographic  positioD. 


Station. 


Lati- 
tude. 


EUROPE  (West  Coast)— Con- 
tiiiiie<1. 

THK  BRITISH  ISLANDS— continned. 

Scotland,  vtett  eooH — Continued. 

Ayr,  Firth  of  Clyde....: 

Ardrossan.  Firth  of  Clyde 

Greenock,  Flnh  of  Clyde 

Dumbarton,  Clyde  Kiver 

Renfjrew,  Clyde  River 


Glasgow,  Clyde  River. .. 
In  vera  ry,  Ix»ch  Fyno  ... 

Cam  pbeltou 

Mullof  Cantyre 

Port  Ellen,  lalay  Island 


Criuan 

Schallasalg,  Colonaay  Island. 

Oban,  Firtn  of  Lome 

Tobermory,  Isle  of  Mull 

Heynisb,  Tiree  Island 


Loch  Moidart 

Loch  Nevis 

Kyle  Rhea.  Isle  of  Skye. 
Kyle  Akin.  Loch  A  Uh . . . 
Portree,  Isle  of  Skye 


A'ortA. 

o     / 

55  28 
55  38 
55  57 
55  56 
55  54 

55  56 

56  14 
55  26 
55  19 

55  37 

56  06 
56  04 
56  25 
56  37 
56  29 

56  48 

57  01 
57  U 
57  17 
57  24 


Loch  Inver 
Loch  Laxford 


Scotland,  north  coast. 

CajHJ  Wrath 

Loch  Eriboll 

Loch  Tongue 

Thurso 

Stroma  Island,  south  side. . 


Ireland,  ea»t  coast. 


Red  Bay 

Maiden  Rocks 

Belfast 

Donagbadee 

Killanl  Point,  Lough  Strangford. 


55  03 
54  56 
54  40 
51  30 
54  18 


Strangford 54  21 

Newcastle,  Dundruni  Bav 54  1 1 

Craiifield  Pt.,  Carliugford  Lough . .  54  01 

Ne wrv,  Carlingford  Lough 54  09 

Dundalk 53  59 

Brogheda,  Boyne  River 53  43 

Balbriggan 53  37 

Howth '  63  24 

Dublin.  Poolbeg  Light '  53  20 

Kingstown,  Dublin  Bay 53  18 


Bray  Head 53  11 

Wicklow 52  58 

Arklow 52  47 

Wexford 52  19 

Tuskar 52  12 


Ireland,  tmiOi.  coast. 

51  '  Camsore 52  09 

Coninbeg  Rock,  Saltee  Islands...^  52  02 

Waterford,  Duncannon  Fort '•  52  13 

DungarvanLight, Ballinacourty..!  fi'2  (*4 


55     Youghal 51 


:>< 


Ballycottin 

QUEENSTOWN  . . . 

Kinaale 

Courtmacsherr^' 
Clonakilty  Jiay. 


Castletown  send 

Baltimore 

Cape  Clear 

Crookhaven  . . . . 


51  50 
51  51 
51  42 
51  36 
51  35 

51  30 
51  28 
51  24 
51  29 


Loch  Torridon 57  35 

Poolewe,  Loch  Ewe 57  47 

Ullapool,  Loch  Broom 57  56 


58  09 
58  24 


58  38 
58  32 
58  31 
58  37 
58  40 


I 


Longitude. 


Arc.  I  Time. 


West. 


O  I 


4 
4 

4 
4 
4 

4 

5 
5 
5 


38 
49 
45 
33 
25 

14 
05 
36 

48 


6  13 


33 
10 
28 
6  04 
6  54 


5 
6 
5 


5 
5 
5 
5 
6 


53 
49 
40 
44 

11 


5  49 
5  40 
5  14 
5  17 
5  08 


5 

4 
4 
3 


00 
39 
24 
32 


3  07 


0  03 
5  44 
5  49 
5  32 
5  32 


5  34 

5  54 

6  04 
6  22 

6  18 

6  15 
6  11 
6  04 
6  09 
6  08 

6  07 
6  00 
6  11 
6  28 
6  13 


6  22 
6  40 

6  50 

7  33 
7  51 

7  59 

8  16 
8  30 
8  40 

8  52 

9  10 
9  24 
9  32 
9  43 


h.  tn. 
0  19 
0  19 
19 
18 
18 


0 
0 
0 


0  17 
0  20 
0  22 
0  23 
0  25 

022 
0  25 
0  22 
0  24 
0  28 

0  24 
0  23 
0  23 
0  23 
0  25 

0  23 
0  23 
0  21 
0  21 
0  21 


0  20 

0 19 ; 

0  18  I 
0  14  I 
0  12 


0  24 
0  23 
0  23 
0  22 
0  22 

0  22 
0  24 
0  24 
025 
0  25 

0  25 
0  25 
0  24 
0  25 
0  25 

0  24 
0  24 
0  25 
0  26 
0  25 


0  28 
0  30 
0  31 


0  37 
038 
0  38 
0  39 


Standard  port  for 
reference. 


Kame. 


Greenock. 
Greenock . 
Greenock . 
Greenock . 
Greenock. 

Greenock . 
(ireeuock  . 
Greenock . 
Greenock . 
Greenock . 

Greenock. 
Greenock. 
Greenock . 
Greenock. 
Greenock . 

Greenock. 
Greenock. 
Greenock. 
Greenock. 
Greenock. 

Greenock. 
Greenock, 
(vreenock. 
Greenock. 
Greenock . 


Greenock. 
Greenock. 
Greenock. 
Greenock. 
Greenock. 


Kingstown 
Kingstown 
Kingstown 
KingHtown 
Kingstown 

Kingstown 
Kingstown 
Kingstown 
Kingstown 
Kingstown 

Kingstown 
Kingstown 
Kingstown 
Kingstown 
Kingstown 

Kingstown 
Kingstown 
Kingstown 
Kingstown 
Kingstown 


Page. 


307 
307 
307 
307 
307 

807 
307 
307 
307 
307 

307 
307 
807 
307 
807 

307. 
307 
307 
807 
807 

307 
307 
807 
307 
807 


307 
307 
307 
807 
807 


311 
311 
311 
311 
311 

311 
311 
311 
311 
311 

311 
311 
311 

311 
311 

311 
311 
311 
311 
311 


fueenstown 
Queenstown 
lueenstown 
iueenstowu 
lueenstewn 

Ineenstown 
meenstown 
meenstown 
meenstown 


^ueenstown 315 

ineenstown '  315 

[ueenstown j  315 

Mieen.'ttown |  315 

fiieeustown 315 


315 
315 
315 
315 
315 

315 
315 
315 
815 


Tidal  differences. 


I 


Time. 


Height. 


HW. 


LW.       HW. .  LW. 


Orsenvrieh  fitiM. 


h.  m. 
— 0  04 
_4>  09 
0  00 
+0  45 
+1  15 


-f  1  34 
+0  07 
— 0 
— 1 


I 


11 
20 


+5  87 

+5  19 
+5  52 
+5  54 
+6  06 
+0  05 


+6  16 
+6  20 
—5 
—5 
-5 


50 
85 
18 


—5  30 
—6  15 
—5  15 
—5  12 
—5  07 


-4  23 

■4  14 

■4  05 

-3  34 

■2  16 


h.  m. 
+0  10 
+0  05 
0  00 
+0  59 
+1  29 

+  1  48 
+0  21 
+0  03 
—1  06 

+5  51 

+5  32 
+6  05 
+6  07 

+6 

+« 


19 
18 


+6  29 

+6  33 
—5 
—5 
—5 


87 
22 
05 


-5  17 
-5  02 
—5  02 
—4  59 
-4  54 


—4  10 
—4  01 
—3  52 
—3  34 
—2  03 


Local  time. 


—0  38 
-0  24 
—0  12 
+0  09 
—0  15 

+1  45 
—0  02 
—0  07 
+  0  38 
-0  12 

—0  07 
—0  27 
+0  03 
+0  08 
0  00 


— 0  22 
—0  42 
—3 
—3 
—5 


07 
47 
22 


+1  12 
+0  52 
+0  32 
+0  27 
+0  29 

+0  07 
0  00 
—0  03 
—0  13 
—0  18 

— 0  23 
-0  21 
—0  48 
— 0  36 


— 0 
— 0 
— 0 
+0  18 
—0  02 


25 
11 
23 


+  1  83 
+0  11 
+0  06 
+0  51 
+0  01 

+0  06 


14 
16 


— 0 

+0 

+0  21 

0  00 


—2 


0  09 
0  29 
54 
3  34 
5  09 


+0  59 
+0  39 
+0  19 
+0  14 
+  0  16 


— 0 
— 0 
— 0 


— 0 
— 0 


Ratio 

of 
nages. 


I 

I    Mean  Low 
Water  Springs 


feet. 
—2.2 
—2.2 
0.0 
+L1 
+0.4 


0  06 
0  00 
16 
26 
81 


36 
34 
56 

—0  49 


feet. 

—0.2 

—0.2 

0.0 
—0.1 

0.0 


0.0  0.0 
—1.4  —0.2 
—2.4  '  —0.2 
^6.6  -0.6 
—5. 8     —0. 6 


-4.9 
—0.4 
+1.4 
+1.4 
—0.5 

+2.1 

+2.8 
+3.4 
+3.9 
+3.2 

+3.2 

+2.8 
+2,8 
+2.5 
+8.2 


+3.7 
+8.2 
+3.2 
+2.1 
-2.1 


—6.3 
-3.6 
—1.2 
+0.4 
+3.0 

-^.3 
+3.3 
+4.4 
+2.0 
+3.5 

+0.6 
+L7 
+  1.7 
+  1.9 
0.0 


+0. 8  i-0. 1 
—1.9  ;  —0.2 
—6.4  -^.7 
—5.5  —0.6 
—1. 9     —0. 2 


—2.4 
+1.1 
+  0.7 

+0.7 
+  0.9 

+0.2 
CO 
—0.2 
—0.8 
—0.7 


—0.9  —0.2 
— L4  ,  —0.3 
—2.5  1  —0.4 
—LI     —0.8 


—0.5 
0.0 
+0.2 
+0.2 
+0.1 

+0.3 
+0.4 
+0.4 
+0.5 
+0.4 

+0.4 
+0.4 
+0.4 
+0.3 
+0.4 


+0.5 
-hO.4 
+0.4 
+0.3 
—0.1 


—0.8 
—0.5 
—0.8 
-0.1 
+0.1 

—0.2 
+0.4 
+0.5 
+0.3 
+0.4 

+0.1 
+0.2 
+0.2 
+0.2 
0.0 


—0.4 
+0.1  . 
+0.1  . 

0.0 
+0.1 

0.0 

0.0 

—0.1 

—0.1 

-0.2 


a79i 

0.79, 
1.00 
0.90 
0.97 

1.00 
0.g7 
0.27 
0.3S 
0.43 


52 

98 
14 
15 


1.06 

1.21 
1.29 
1.34  , 
1.38. 
1.32  I 

L33i 

1.29 

1.28 

L25 

L32 


1.37 
1.32 
1.33 
1.21 
0.80 


0.37 
0.64 
0.W 
L06 
1.34 

a99 
1.34 
1.44 
l.SO 
1.36 

L06 
L16 
Ll« 
L19 
LOO 

1.07 

aso 

0.34 
0.45 
O.80 


0.77 
1.11 
1.07 
1.08 
1.09 

i.ie 

LOO 
0.99 
0.92 
0.94 


0.9! 
0.® 
0.7« 
0.84 
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Interral. 

m 

Sange  of  tide. 

Tropic  diur- 
nal inequality. 

Diurnal  wave. 

Mean  sea  lev6^ 
above  plane  of— 

Varia- 

1 

• 

1 

Mean. 

Tropic. 

1 

Mean 

(Mn). 

Vm' 

Neap 
(Np). 

Great 
troplo 
(Go). 

HWQ. 

LWQ. 

inter- 

Tropic 
range. 

Predic 
tions. 

Tropic 
LLW. 

lion  of 

thecom- 

pass. 

iz; 

HWI. 

LWI. 

HHWI. 

LLWI. 

Tal. 

1 

• 

WeH. 

h.m. 

A<  m« 

A.  fit. 

A.  m. 

feet. 

feeL 

feet. 

feet. 

feet. 

feet. 

h.fn. 

feet. 

feet. 

feet. 

o 

1 

11  40 

528 

11  36a 

5346 

7.1 

8.7 

6.2 

7.9 

0.7 

0.4    

0.8 

4.4 

3.9 

20.0 

2 

11  85 

5  28 

11  31a 

5  296 

7.2 

8.8 

5.8 

8.0 

0.7 

0.4 

0.8 

4.4 

3.9 

20.0 

3 

1144 

5  18 

11  41a 

5  236 

9.1 

11.2 

6.8 

10.0 

0.8 

0.5 

9.  si 

0.9 

5.6 

4.9 

20.0 

4 

0  05 

6  18 

0  026 

6  246 

8.2 

10.1 

6.1 

9.0 

0.7 

0.5 

0.9 

5.0 

4.5 

20.0 

5 

035 

6  48 

0826 

6  546 

&8 

10.8 

6.5 

9.7 

0.8 

0.5    

0.9 

5.4 

4.8 

20.0 

6 

0  55 

7  08 

0  526 

7  146 

9.1 

11.2 

6.7 

10.0 

0.8 

0.5 

0.9 

5.6 

5.0 

20.0 

7 

11  50 

588 

11  47a 

6  436 

7.9 

9.7 

5.8 

8.7 

0.7 

0.4 

........ 

'    0.8 

4.8 

4.3 

20.0 

8 

11  30 

5  18 

11  26a 

5  256 

7.0 

8.6 

5.2 

7.8 

0.7 

0.4 

0.8 

4.3 

3.8 

ao.5 

9 

10  20 

4  08 

10  15a 

4  166 

8.2 

4.0 

2.4 

3.8 

0.5 

0.3 

0.5 

2.0 

1.8 

20.0 

10 

4  50 

11  03 

4  446 

11  I2a 

8.9 

4.8 

2.9 

4.5 

0.5 

0.8 

0.6 

2.4 

2.2 

21.0 

11 

435 

10  47 

4  306 

10  55a 

4.7 

5.8 

3.5 

5.3 

0.5 

0.3 

0.7 

2.9 

2.6 

20.5 

12 

5  05 

11  17 

5  016 

11  22a 

8.9 

10.9 

6.6 

9.8 

0.8 

0.6 

0.9 

6.4 

4.8 

21.5 

13 

5  10 

11  22 

5086 

11  26a 

10.4 

12.8 

7.7. 

11.3 

0.8 

0.5 

1.0 

,        6.4 

6.6 

20.5 

14 

5  20 

11  82 

5  186 

11  36a 

10.5 

12.9 

7.8 

11.4 

0.8 

0.5 

1.0 

6.4 

5.6 

21.0 

15 

5  15 

11  27 

6  126 

11  32a 

9.6 

11.8 

7.1 

10.5 

0.8 

0.5 

0.9 

5.9 

5.2 

21.5 

16 

5  30 

11  42 

5  276 

11  47a 

11.0 

13.5 

8.1 

11.0 

0.8 

0.5 

1.1 

6.8 

6.9 

21.0 

17 

5  35 

11  47 

5  336 

11  51a 

11.7 

14.4 

8.7 

12.7 

0.9 

0.5 

1.1 

7.2 

6.2 

21.0 

18 

550 

12  02 

5  486 

12  06a 

12.2 

15.0 

9.0 

13.2 

0.9 

0.6 

1.1 

7.5 

6.5 

21.0 

19 

6  05 

12  17 

6  036 

12  21a 

12.6 

15.5 

9.3 

13.0 

0.9 

0.6 

1.2 

7.8 

6.7 

21.0 

20 

6  20 

0  07 

6  186 

0  11a 

12.0 

14.8 

8.9 

13.0 

0.9 

0.6 

1.1 

7.4 

6.4 

21.5 

21 

6  10 

12  22 

6066 

0  026 

12.1 

14.9 

0.0 

13.1 

0.9 

0.6 

........ 

1.1 

7.4 

6.4 

21.0 

22 

625 

0  12 

6236 

0  166 

11.7 

14.4 

8.7 

12.7 

0.8 

0.5  , 

1.1 

7.2 

6.2 

21.0 

23 

6  27 

0  14 

6256 

0  186 

11.6 

14.8 

8.6 

12.6 

0.8 

0.5' 

1.1 

7.2 

6.2 

21.0 

24 

6  30 

0  17 

6286 

0  216 

11.4 

14.0 

8.4 

12.3 

0.8 

0.5    

1.0 

7.0 

6.1 

21.0 

25 
26 

6  85 

7  20 

0  22 

1  07 

6  336 

7  18a 

0  266 

1  116 

12.0 
12.5 

14.8 
15.4 

8.9 
9.3 

13.0 
13.5 

0.9 
0.0 

0.6 

1.1 
1.1 

7.4 
7.7 

6.4 
6.6 

21.0 
21.0 

0.6 

27 

7  80 

1  17 

7  28a 

1  226 

12.0 

14.7 

8.8 

12.8 

0.8 

0.5 

1.1 

7.4 

6.4 

20.5 

28 

7  40 

127 

7  38a 

1  826 

12.1 

14.9 

9.0 

18.1 

0.9 

0.6 

1.1 

7.4 

6.4 

20.5 

29 

8  15 

1  49 

8  13a 

1  536 

11.0 

13.5 

8.1 

11.9 

0.8 

0.6 

1.0 

6.8 

6.9 

20.5 

30 

9  35 

3  22 

9  31a 

3  286 

7.3 

9.0 

6.4 

8.0 

0.6 

0.4 

0.8 

4.5 

3.9 

20.5  , 

1 

31 

10  15 

4  03 

10  10a 

4  116 

3.2 

3.8 

2.6 

3.8 

0.5 

0.8 

0.6 

1.9 

1.8 

20.5 

32 

10  30 

'4  18 

10  26a 

4  256 

5.6 

6.7 

4.5 

6.2 

0.6 

0.3 

0.7 

3.4 

3.0 

20.5 

33 

10  42 

4  06 

10  38a 

4  116 

7.9 

9.3 

6.3 

8.7 

0.7 

0.4 

0.8 

4.7 

4.3 

20.0 

34 

11  00 

4  48 

10  56a 

4  546 

9.8 

11.1 

7.4 

10.2 

0.8 

0.5    

0.9 

5.6 

5.0 

20.0 

35 

1 

10  40 

4  28 

10  S6a 

4  826 

11.7 

13.9 

9.4 

12.7 

0.9 

0.5    

1.0 

7.0 

0.3 

2(1. 0 

1 
36 

0  15 

603 

0  126 

6086 

8.7 

10.4 

7.0 

9.6 

0.8 

0.4  ' 

0.9 

5.2 

4.8 

20.0 

37 

10  50 

4  38 

10  47a 

4  416 

11.7 

14.6 

8.5 

11.3 

0.7 

0.8    

1.1 

7.3 

6.6 

20.0 

38 

10  45 

4  33 

10  42a 

4  366 

12.6 

15.8 

9.2 

12.2 

0.8 

0.8   

1.1 

7.9 

6.1 

20.0 

39 

11  30 

5  18 

11  27a 

5  216 

10.5 

13.1 

7.7 

10.1 

0.7 

0.8    

1.0 

6.6 

5.0 

20.5 

40 

10  40 

4  28 

10  37a 

4  316 

11.9 

14.9 

8.7 

11.5 

0.8 

0.8    

1.1 

7.4 

5.7 

20.0 

41 

10  45 

4  33 

10  42a 

4  366 

9.3 

11.6 

6.8 

8.9 

0.7 

0.7    

1.0 

5.8 

4.4 

20.0 

42 

10  25 

4  13 

10  22a 

4  166 

10.2 

12.8 

7.5 

9.8 

0.7 

0.7    

1.0 

6.4 

4:9 

20.0 

1  ^ 

10  55 

4  43 

10  52a 

4  466 

10.2 

12.7 

7.5 

9.8 

0.7  , 

0.7    

1.0 

6.4 

4.9 

20.0 

144 

11  00 

4  48 

10  57a 

4  516 

10.4 

13.0 

7.6 

10.0 

0.7 

0.7    

1..0 

6.5 

5.0 

20.0 

45 

10  52 

4  27 

10  40a 

4  306 

8.8 

10.9 

6.4 

8.4 

0.7  ' 

0.7    

1.0 

5.4 

4.2 

20.0 

46 

10  30 

4  18 

10  27a 

4  216 

9.4 

11.8 

6.9 

9.0 

0.7 

0.7    

1.0 

5.9 

4.5 

20.0 

47 

10  10 

3  58 

10  06a 

4  026 

7.0 

8.7 

5.1 

6.7 

0.6  ' 

0.6    

0.9 

4.4 

3.3 

20.0 

48 

7  45 

1  33 

7  39a 

1  396 

3.0 

3.8 

2.2 

2.8 

0.4 

0.4    

0.6 

1.9 

1.4 

20.0 

49 

7  05 

0  53 

7  01a 

0  576 

3.9 

4.9 

2.9 

3.7 

0.4 

0.5  ' 

0.6 

2.4 

1.8 

20.0 

50 

5  30 

11  43 

526a 

11  47a 

7.0 

8.8 

5.1 

6  7 

0.6 

0.6    

0.9 

4.4 

3.3 

19.5 

.  51 

5  46 

11  58 

5  42a 

12  00a 

6.9 

8.9 

4.5 

7.1 

0.0 ; 

0.4    

0.7 

4.4 

3.5 

10.5 

;52 

5  25 

11  38 

5  23a 

11  40a 

9.9 

12.8 

6.4 

10.2 

0.7 

0.5    

0.8 

6.4 

5.1 

20.0 

'  53 

5  05 

11  18 

5  03a 

11  20a 

9.5 

12.3 

6.2 

9.8 

0.7 

0.5    

0.8 

6.2 

4.9 

20.0 

54 

5  00 

11  13 

458a 

11  15a 

9.6 

12.4 

6.2 

9.9 

0.7 

0.5    

0.8 

6.2 

5.0 

20.5  1 

^ 

5  02 

U  15 

5  00a 

11  17a 

9.7 

12.6 

6.3 

10.0 

0.7 

0.5    

0.8 

6.3 

5.0 

20.5 

56 

4  40 

10  53 

4  38a 

10  55a 

9.1 

11.8 

5.9 

9.4 

0.7 

0.5    0.8 

5.0 

4.7 

20.5 

57 

4  33 

10  50 

4  31a 

11  Ola 

8.9 

11.6 

5.8 

9.2 

0.7 

0.5    

0.8 

5.8 

4.6 

21.0 

58 

430 

10  43 

4  28a 

10  45a 

8.8 

11.4 

5.7 

9.1 

0.7 

0.5    

0.8 

5.7 

4.5 

21.0 

50 

4  20 

10  33 

4  18a 

10  35a 

8.2 

10.7 

5.3 

8.5  , 

0.6  , 

0.4    

0.7 

5.4 

4.2 

21.0 

60 

4  15 

10  28 

4  13a 

10  30a 

8.4 

10.9 

5.5 

8.7 

0.6 : 

0.4    

0.7 

5.4 

4.3 

21.0 

61 

4  10 

10  23 

4  08a 

10  25a 

8.2 

10.6 

5.3 

8.5 

0.6  \ 

0.4    

0.7 

5.3 

4.2 

21.0 

62 

4  12 

10  25 

4  10a 

10  27a 

7.8 

10.1 

5.1 

8.1 

0.6  ; 

0.4    

0.7 

5.0 

4.0 

21.5 

63 

3  50 

10  03 

3  48a 

10  05a 

6.8 

8.8 

4.4 

7.1 

0.6  ' 

0.4  1 

0.7 

4.4 

3.6  i 

21.5  ' 

64 

3  67 

10  10 

3  55a 

10  12a 

7.5 

9.7 

4.9 

7.8 

0.6 

0.4    

0.7 

4.8 

3.9 

21.5 

' 

430 


tabue:  3.— tidal  differences 


I 

s 


1 

2 
3 

4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 


16 

17 
18 
19 
20 

21 
22 
23 
24 
25 


26 
27 
28 
29 
30 

31 
32 
38 
34 
85 


36 
37 
38 
39 
40 

41 
42 
43 
44 
45 


46 
47 
48 


49 
50 
51 
52 


53 

54 

I  55 

56 


57 
58 
59 
60 
61 


SUtion. 


Geographlo  position. 


8tond*rd  port  for 
reference. 


Lati- 
tude. 


EUBOPE  (West  Coast)— Con- 
tinued. 

T9B  BBITISH  ISLANDS— continued.  }(q^^^ 

Ireland,  tPMt  e<M»t.  o    / 

Dunmauus  Harbor 51  30 

Caatletown,  Bearhaven •  51  37 

Yalentia  Harbor 51  56 

Castlemalne 52  08 

Dingle 52  07 

Smerwick  Harbor 52  11 

Tralee 52  16 

Carrigaholt,  Shannon  Biver 52  35 

Tarbert,  Shannon  Biver 52  36 

Limerick,  Shannon  Biver 52  39 


Liscanor  Bay 

Killeanj,  Arran  Islands. 

Galway 

Eilkieran  Cove 


15     Slyne  Head. 


Inisbbofln 

Clare  Island,  Clew  Bay. 
Westport,  Clew  Bay. . . 
Broadhaven  Harbor — 
Killala  Bay 


52  55 

53  07 
53  14 
53  17 
53  24 

53  37 
53  50 

53  47 

54  13 
54  14 


Sliffo  Harbor,  Oyster  Island 54  18 

Muliagbmore,  Sligo  Bay 54  27 

Donegal 54  37 

Killybegs ,  54  35 

Lough  Kossmore 54  47 

Ireland,  north  coast. 

Balb'ness  Bar 

She<«phaven 

Mnlroy  Bay  Bar 

Kathmullan,  Lough  Swilly 

Caldaff  Bay 


Hoville,  Lough  Foyle 

Londonderry,  Lough  Foyle . ., 

Coleraine 

Port  Bush , 

Ballycastle  Bay 

Hebride*  or  Wutem  Islea, 


St.  Kilda  Island 

Barra  Head,  B«mera  Island. 

Loch  Skiport,  S.  Ulst 

Loch  Boisdale,  S.  Uist 

Loi'h  Maddy,  N.  Ulst 


Monaoh  Island  Light 

East  Loch  Tarbert,  Harris  Id 

West  Loch  Tarbert.  Harris  Id. . . . 

Stomowav,  Lewis  Island 

Bemera,  Loch  Boag,  Lewis  Id 

Orkney  I»land». 

Stromness,  Mainland,or  Pomona  I . 
Kirkwall, Mainland,  or  Pomona  I . 
Otters  wick,  Sanday  Island 

Shetland  Islands. 

Scaddon,  Fair  Isle 

Sumburgh  Head,  Mainland  Id 

Lerwick,  Mainland  Island 

Balta,  Unst  Island 


FAROE  ISLANDS. 


FuglSe  Fiord 

Leervigo  Fiord... 
Myggenaes  Fiord. 
Suderoe  Fiord.... 


BELGIUM. 


Nieuport 

Ostende 

Blankenberghe 

Antwerp,  Scheldt  Biver 

Liefkenshoek,  Scheldt  Biver. 


55  08 
55  11 
55  15 
55  08 
55  18 

55  10 

54  59 

55  09 
55  13 
55  12 


57  48 

56  47 

57  20 
57  09 
57  36 

57  32 
57  51 

57  55 

58  11 
58  14 


58  58 

58  59 

59  16 


59  31 

59  51 

60  09 
60  45 


62  10 
62  15 
62  08 
61  42 


51  09 
51  14 
51  19 
51  14 
51  18 


Longitude. 


Arc. 


Time. 


West. 


9  44 

9  53 
10  19 

9  43 
10  16 

16  24 
9  53 
9  41 
9  22 

8  38 

9  21 
9  88 


9 
9 
9 


04 
41 
14 


7 
7 
7 
7 


53 
45 
30 
10 


7  02 
7  21 
6  45 
6  82 
6  15 


885 


7 
7 
7 
7 


39 
08 
10 
06 


10  15 

10  00 

9  32 

9  53 

9  12 

8  34 
8  26 
8  07 
8  27 
8  31 


8  08 


7  42 
6  4S 
6  55 
6  22 
6  50 


3  3! 
2  58 
2  38 


1  30 
1  16 
1  10 
0  50 


6  16 

6  43 

7  28 
7  00 


A. 
0 
0 
0 
0 


m. 
89 
40 
41 
39 


0  41 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


42 
40 
39 
37 
35 

37 
39 
36 
39 
41 

41 
40 
38 
40 
37 


0  34 
0  34 
0  32 
0  34 
0  34 


0 
0 
0 
0 


33 
32 
31 
30 


0  29 


0  28 
0  29 
0  27 
0  26 
0  25 


0  34 
0  31 
29 
29 
28 


0 
0 
0 
0 
0 


31 
27 
28 
25 
27 


0  14 
0  12 
0  10 


0  07 

0  05 

0  05 

0  03 

0  25 

0  27 

0  30 

0  28 

£ast. 


2  43 

2  56 

3  07 

4  24 
4  17 


0  11 
0  12 


12 
18 


Name. 


ueenntown 
ueeiiHtown 
neenstown 
ueenstown 
ueenstown 

|ueeustown 
[ueenstown 
fueeustown 
jneenstown 
{ueenstown 

ueenstown 
ueenstown 
ueenstown 
ueenstown 
ueenstown 


|ueenstown 
jneenstown 
lueenstown 
Kingstown  . 
Kingstown  . 


Kingstown 
Kingstown 
Kingstown 
Kingstown 
Kingstown 


Kingstown 
Kingstown 
Kingstown 
Kingstown 
Kingstown 

Kingstown 
Kingstown 
Kingstown 
Kingstown 
Kingstown 


Kingstown 
Kingstown 
Kinsstown 
Kingstown 
Kingstown 

Kingstown 
Kingstown 
Kingstown 
Kingstown 
Kingstown 


Kingstown 
Kingstown 
Kingstown 


Kingstown 
Kingstown 
Kingstown 
Kingstown 


Page. 


0  17 


WilhelroshaTen . 
Wilhelmshaven. 
Wilhelmshaven . 
Wilhelmshaven . 


Dover 
Dover 
Dover 
Dover 
Dover 


315 
315 
315 
315 
315 

315 
315 
315 
815 
316 

315 
315 
315 
315 
315 


315 

315 

315 

31 

31 

81 
31 
31 
31 
31 


31 
31 
31 
31 
31 

81 
31 
81 
31 
31 


31 
31 
31 
31 
31 

31 

31 
81 
31 
31 


31 
31 
31 


31 
31 
31 
31 


319 
319 
319 
319 


295 
295 
295 
295 
295 


Tidal  dilTerenoee. 


I 


Time. 


HW. 


LW. 


HW. 


Local  time. 


h.  nt. 
—0  53 
-0  33 
— 1 
_0 


03 
18 


—0  53 


— 0 
— 0 
— 0 
+0  09 
+1  27 


53 
48 
03 


—0  23 
—0  18 
—0  14 
—0  13 
—0  17 

—0  13 
—0  08 
+0  07 
+6  24 
+  6  43 

+6  43 
+6  38 
+6  38 
+6  36 
-f  6  40 


+6  43 
-t-6  53 

4-7  01 
+  7  03 
+7  13 

+8  28 
-f  9  21 
+7  45 
+7  28 
+7  43 


4-6  53 

4-7  06 
4-7  15 
4-7  08 
4-7  28 

4-7  07 
4-7  29 
4-7  23 
4-8  08 
4-7  33 


—2  02 
— 0  55 
—1  50 


— 0  03 
—1  18 
—0  83 
—1  23 


—1  49 
— 0  09 
—4  04 

4-5  21 


4-1  31 
+  1  23 

4-1  26 
4-5  36 

4-4  S6 


h.  m. 
—1  06 
—0  46 
—1  16 
—0  31 
—1  06 

—1  06 
—0  56 


Batio 
Height.  of 

raageft. 


LW. 


Mean  Low 
Water  Spring. 


— 0 
— 0 


16 
04 


+1  30 

—0  86 
—0  31 
—0  40 
—0  26 
-  0  30 

—0  26 

—0  21 
—0  06 
4-6  37 
4-6  56 

4-6  56 
4-6  51 
4-6  51 
4-6  49 
4-6  53 


4-6  56 
4-7  06 

+  7  14 
4-7  16 

4-7  26 

4-8  41 
4-9  33 
4-7  58 
4-8  06 
4-8  21 


4-7  05 
4-7  20 
4-7  27 
4-7  20 
4-7  40 

4-7  19 
4-7  41 
4-7  35 
4-8  20 
4-7  45 


—1  50 
—0  43 
—1  88 


4-0  09 
—1  05 
-0  11 
— 1  11 


—I  50 
—0  10 
—4  05 

4-5  20 


4-0  44 
4-0  54 
4-0  39 
4-4  49 
4-3  49 


feet. 

—2.0 

— L9 

—0.8 

4-2.2 

—0.9 

—0.3 
4-0.5 
4-1.8 
-r2.2 
+4.1 

4-1.6 
-hl.4 
+2.8 
4-3.0 
+  1.3 

+0.3 
+0.3 
+0.9 
—0.8 
-0.9 

+0.1 
0.0 

+0.1 
0.0 

—0.4 


+0.2 

+0.* 
4-0.4 
+1.0 
-2.2 

-.^2 

-2.8 
—4.4 

—5.3 
—7.4 


4-0.8 
-0.1 
+L0 
+1.8 
+L2 

-rO.8 
-1-2. « 
+  0.4 
+  L8 
—0.2 


-1.2 
— L2 
—0.2 


feet. 
—0.2 
—0.1 
0.0 
+0.6 
+0.1 

+0.2 
+0.3 
+0.4 
+0.6 
+1.2 

+0.4 
+0.4 
+0.6 
4-0.7 
+0.4 

+0.2 
+0.2 
+  0.4 
+0.4 
+0.3 

+0.5 
+0.4 
+0.5 
-J-0.4 
+0-4 


+0.4 
4-0.4 
+0.4 
+0.6 
+0.2 

0.0 

0.0 

'  —0.2 

—0.3 

—0.6 


+0.6 
+0.5 
+0.6 
+0.7 

+0.6 

+0.6 
+0.8 
+0.4 
-J-0.8 
+0.4 


+0.4 
+0.2 
+0.4 


I 


—5.4  —0.4 
-5.4  —0.3 
—4. 6  —0. 2 
—4.2  I  —0.2 

Harmonic 
Tide  Plane. 


—6.4 
—64 
—4.0 
—8.6 


-3.2 
—3.0 
—6.0 
—4.0 
—2.6 


—0.8 
—0.8 
—0.4 
—1.0 


—0.4 
-0.4 
-0.6 
-0.4 
-0.2 


0.79 
0.S0 
0.90 
1.19 
0.89 


0.»4 
1.02 
1.15 
1.19 
1.&5 


LIS 
1.11 
1.25 
1.28 
1.10 

1.01 
I.Ol 
1.00 
0.88 
0.86 

0.96 
0.»4 
0.96 
0.94 
0.92 


0.9f! 
l.UO 
.99 
1.06 
0.74 

0.61 
0.« 
0.S3 
0.43 

0.21 


1.02 
0.93 
1.03 
1.07 
1.06 

1.02 
1.14 
0.99 
1.12 
&^ 


0.83 
0.83 
0.9S 


0.42 
0.43 
0.50 
0.53 


0.46 
0.45 
0.65 

0.27 


0.81 
0.82 
0.64 
0,76 
0.» 


AND  TIDAL  CONSTANTS. 
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1 — 

Interval. 

Range  of  tide. 

Tropic  dinr* 
Dal  inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 

1        • 

il 

Mean. 

Tropic. 

Mean 
(Mn). 

Spring 
(Sg). 

Keap 
(Np). 

Great 
cropio 
(Oc). 

HWQ. 

LWQ. 

Tropic 
HW 
inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

'  tion  of 

the  com- 

pass. 

p 

HWI. 

LWl. 

HUWJL 

LLWl. 

val. 

1 

• 

1 
Weit. 

h.m. 

h,«t. 

A.flt> 

h.m. 

feet. 

feet. 

feet. 

feet 

feet. 

feet 

h,  m. 

feet. 

feet 

feet. 

0 

,  1 

8  40 

9  53 

3  89a 

056a 

7.0 

9.4 

4.1 

7.4 

0.4 

0.7 

0.8 

4.7 

3.8 

21.5 

'     2 

400 

10  13 

8  69a 

10  15a 

7.1 

9.6 

4.1 

7.5 

0.4 

0.7 

0.8 

4.8 

3.9 

21.5  . 

3 

8  30 

9  43 

3  29a 

045a 

8.0 

10.8 

4.6 

8.4 

0.4 

0.8 

0.8 

5.4 

4.3 

22.0 

4 

4  15 

10  28 

4  14a 

10>20a 

lO.iS 

14.3 

6.2 

11.1 

0.5 

0.9 

1.0 

7.2 

5.6 

21.5 ; 

5 

3  40 

9  63 

3  39a 

056a 

7.9 

10.7 

4.6 

8.3 

0.4 

0.8 

0.8 

5.4 

4.3 

22.0  , 

1    8 

3  40 

958 

8  39a 

065a 

8.4 

11.4 

4.9 

8.8 

0.4 

0.8 

0.9 

5.7 

4.5 

22.0 

I    7 

3  50 

10  08 

8  49a 

10  05a 

9.1 

12.3 

5.3 

9.6 

0.5 

0.8 

0.9 

6.2 

4.9 

22.0 

'    8 

4  30 

10  43 

429a 

10  45a 

10.2 

13.8 

5.9 

10.7 

0.5 

0.9 

1.0 

6.9 

5.4 

22.0 

9 

4  42 

10  55 

4  41a 

10  56a 

10.6 

14.8 

6.2 

11.1 

0.5 

0.9 

1.0 

7.2 

5.6 

22.0 

10 

6  00 

0  13 

6  5Ua 

0  146 

18.8 

18.7 

8.0 

14.3 

0.6 

1.0 

1.1 

9.4 

7.3 

21.5 

11 

4  10 

10  23 

4  09a 

10  26a 

10.1 

13.7 

6.9 

10.6 

0.5 

0.0 

1.0 

6.8 

5.4 

22.0 

'  IJ 

4  15 

10  28 

4  14a 

10  30a 

9.9 

13.4 

6.7 

10.4 

0.5 

0.9  1 

1.0 

6.7 

6.2 

22.0 

1  13 

4  19 

10  19 

4  18a 

10  20a 

11.1 

15.1 

6.4 

11.6 

0.5 

0.9 

1.0 

7.5 

5.9 

22.0 

14 

4  20 

10  33 

4  10a 

10  34a 

11.2 

15.1 

6.6 

11.7 

0.5 

0.9 

1.0 

7.6 

5.8 

22.0 

15 

4  16 

10  29 

4  15a 

10  80a 

9.8 

13.2 

5.7 

10.3 

0.6 

0.8    

0.9 

6.6 

5.1 

22.0 

16 

4  20 

10  33 

4  19a 

10  86a 

9.0 

12.1 

6.2 

9.4 

0.5 

0.8    

0.9 

6.0 

4.7 

22.5 

17 

4  23 

10  38 

4  24a 

10  40a 

9.0 

12.2 

6.2 

9.4 

0.5 

0.8  1 

0.9 

6.1 

4.7 

22.5  • 

;  18 

4  40 

10  53 

4  39a 

10  66a 

9.4 

12.7 

5.5 

9.8 

0.5 

0.8  1 

0.9 

6.4 

4.9 

22.0 

19 

4  50 

11  03 

4  49a 

11  05a 

7.7 

10.4 

4.5 

8.1 

0.4 

0.8  ' 

0.8 

5.2 

4.0 

23.0  , 

'  20 

5  10 

11  23 

6  00a 

11  25a 

7.6 

10.2 

4.4 

7.9 

0.4 

0.8  ' 

0.8 

5.1 

4.0 

22.5 

1 

21 

5  10 

11  23 

5  09a 

11  23a 

8.4 

11.4 

4.9 

8.8 

0.4 

0.8 

0.9 

5.7 

4.4 

22. 0' 

22 

5  05 

11  18 

6  04a 

1120a 

8.3 

11.2 

4.8 

8.7 

0.4 

0.8 

0.0 

5.6 

4.4 

22.0 

23 

'      505 

11  18 

5  04a 

11  20a 

8.4 

11.4 

4.9 

8.8 

0.4 

.0.8 

0.9 

5.7 

4.4 

21.5  < 

24 

•      5  03 

11  16 

5  02a 

11  18a 

8.3 

11.2 

4.8 

8.7 

0.4 

0.8    

0.9 

3.6 

4.4 

22.0  , 

25 

5  07 

11  20 

5  06a 

11  22a 

8.1 

10.9 

4.7 

8.5 

0.4 

0.8    ......... 

1 

0.8 

5.4 

4.2 

22.6 

1 
26 

5  10 

11  23 

5  09a 

11  25a 

8.6 

11.4 

5.3 

9.0 

0.4 

0.8 

0.9 

5.7 

4.6 

22.0 

27 

5  20 

11  33 

5  19a 

11  85a 

8.8 

11.7 

5.4 

9.2 

0.4 

0.8    

0.9 

5.8 

4.6 

21.5 

28 

528 

11  41 

5  27a 

U  43a 

8.7 

11.6 

5.3 

9.1 

0.4 

0.8   

0.9 

5.8 

4.6 

21.5 

29 

5  30 

11  43 

6  29a 

11  45a 

9.3 

12.4 

6.7 

9.7 

0.5 

0.9    

1.0 

6.2 

4.8 

21.5 

80 

6  40 

11  63 

5  39a 

11  55a 

6.5 

8.7 

4.0 

6.9 

0.3 

0.7    

1 

0.8 

4.4 

3.5 

21.0 

,  31 

6  55 

0  48 

6  54a 

0  466 

5.6 

7.5 

3.4 

6.0 

0.3 

1 
0.7    

0.8 

3.8 

3.0 

21.0 

32 

7  48 

1  35 

7  47a 

1  376 

6.0 

8.0 

3.6 

6.4 

0.3 

0.7 

0.8 

4.0 

3.2 

21.5 

33 

6  12 

0  00 

6  11a 

0  026 

4.7 

6.2 

2.9 

5.1 

0.8 

0.7 

0.8 

3.1 

2.6 

21.0 

34 

5  55 

0  08 

5  64a 

0  106 

3.8 

5.1 

2.3 

4.2 

0.3 

0.7 

0.8 

2.6 

2.1 

21.0 

35 

6  10 

0  23 

6  09a 

0  256 

2.1 

2.8 

1.3 

2.6 

0.2 

0.6  ' 

1 
1 

0.7 

1.4 

1.8 

21.0 

36 

5  20 

11  32 

5  19a 

11  34a 

9.0 

12.2 

6.2 

9.4 

0.6 

0.9 

1.0 

6.1 

4.7 

23.0 

,  37 

5  35 

11  47 

6  34a 

1140a 

8.2 

11.1 

4.8 

8.6 

0.4 

0.8  ' 

0.9 

5.6 

4.3 

22.0 

;  38 

5  42 

11  54 

5  41a 

11  66a 

9.1 

12.3 

5.3 

9.5 

0.6 

0.9  1 

•1.0 

6.2 

4.8 

22.0 

39 

6  35 

11  47 

5  84a 

11  49a 

9.4 

12.7 

5.5 

9.8 

0.5 

0.9 

1.0 

6.4 

4.9 

22.0 

40 

5  55 

12  07 

6  54a 

12  09a 

9.3 

12.6 

5.4 

9.7 

0.5 

0.9 

1.0 

6.3 

4.8 

22.0 

!« 

534 

11  46 

6  S3a 

11  48a 

9.0 

12.2 

5.2 

9.4 

0.5 

1 
0.9  1 

1.0 

6.1 

4.7 

22.5 

142 

6  56 

12  08 

6  55a 

12  10a 

10.0 

13.5 

5.8 

10.4 

0.6 

0.9  1 

1.0 

6.8 

5.2 

22.0 

'  43 

5  50 

12  02 

6  49a 

12  04a 

8.7 

11.7 

5.0 

9.1 

0.4 

0.8  ; 

0.9 

5.8 

4.5 

22.0 

t  44 

6  35 

0  22 

6  34a 

0226 

9.9 

13.4 

6.7 

10.3 

0.5 

0.9  :.. 

1.0 

6.7 

5.1 

22.0 

i  45 

6  00 

12  12 

6  50a 

12  14a 

8.1 

11.0 

4.7 

8.5 

0.4 

9.8    

I 
1 

0.9 

5.5 

4.2 

22.0 

46 

8  50 

2  37 

8  49a 

2  396 

7.3 

9.9 

4.2 

7.7 

0.3 

0.7  ' 

0.8 

5.0 

8.8 

20.0 

47 

9  57 

3  44 

956a 

3  466 

7.3 

9.8 

4.2 

7.7 

0.3 

0.7 



0.8 

4.9 

3.8 

20.0 

48 

9  03 

2  50 

9  02a 

2  526 

8.1 

11.0 

4.7 

8.5 

0.4 

0.8 

0.9 

5.5 

4.3 

19.5 

40 

10  50 

4  37 

10  49a 

4  396 

3.7 

5.0 

2.2 

4.1 

0.2 

0.6 

0.7 

2.5 

2.1 

19.0 

,  50 

935 

322 

9  34a 

8  246 

3.8 

5.2 

2.2 

4.2 

0.2 

0.6    

0.7 

2.6 

2.1 

19.0 

51 

10  20 

4  17 

10  19a 

4  196 

4.4 

6.0 

2.6 

4.8 

0.3 

0.7  1 

0.8 

3.0 

2.4 

19.0 

,62 

9  30 

3  17 

929a 

3  196 

4.7 

6.4 

2.7 

5.1 

0.3 

O-^ 

0.8 

3.2 

2.6 

19.0 

53 

11  05 

4  52 

11  04a 

4  546 

4.8 

6.5 

2.8 

5.2 

0.8 

0.7    

0.8 

3.3 

2.7 

23.5 

54 

0  20 

6  32 

0  196 

6  346 

4.7 

6.4 

2.7 

5.1 

0.3 

0.7 

0.8 

3.3 

2.6 

23.5 

55 

8  50 

2  37 

8  49a 

2  396 

6.8 

9.3 

3.9 

7.2 

0.3 

0.7 

0.8 

4.7 

3.5 

24.0 

;  66 

6  60 

12  02 

5  48a 

12  04a 

2.9 

4.0 

1.7 

3.8 

0.2 

0.6 

0.7 

2.1 

3.7 

28.5 

;  57 

0  10 

622 

0  15b 

6  21a 

12.3 

15.7 

8.4 

13.6 

0.3 

0.9 

1 
'        1.0 

8.1 

6.9 

14.0 

1  58 

0  02 

6  92 

0  076 

6  31a 

12.5 

16.1 

8.4 

13.7 

0.3 

0. 9  ;     18  14 

1.0 

8.2 

7.0 

14.0 

1  &9 

005 

6  17 

0  116 

0  15a 

9.8 

12.5 

6.7 

10.9 

0.3 

0.8  ' 

1.0 

6.6 

5.6 

14.0 

:  60 

4  15 

10  37 

4  216 

10  26a 

11.5 

14.8 

7.8 

12.6 

0.3 

0.8    

1.0 

7.7 

6.4 

13.5 

61 

3  15 

927 

3  206 

9  26a 

12.7 

16.3 

8.6 

13.9 

0.3 

0.9    

1.0 

8.5 

7.1 

13.5 

432 


TABLE  3.— TIDAL  DIFFERENCES 


9 


1 
2 
3 
4 

5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
10 
20 
21 


22 
23 
24 

25 

26 
27 
28 
29 
30 

31 
32 
83 
34 
35 

36 
37 

38 
30 
40 

41 
42 
4^ 
44 
45 

40 
47 
48 
49 


50 
51 
52 
53 
54 

55 
56 
57 
58 
59 


Station. 


Xorih 

o  I 

51  24 
51  21 
51  26 
51  82 
51  38 

51  40 
51  43 
51  49 
51  42 
51  42 

51  54 

51  55 

52  12 
52  28 
52  58 

52  58 

53  10 
53  21 
53  27 
53  29 
53  20 


ETHROPE  (West  Coast)— Con- 
tinned. 


NETHEBLAND8,  OB  HOLLANn). 

Bath,  Scheldt  River 

Temeuae  or  Nenzen,  Scheldt  K. . 
Flushing  or  Yliasingen,  Scheldt  R 

Westkapelle 

Zieriksee 

Bniinisse 

Brouwerafaayen 

Hellevoetalnia,  Meuse  River 

Willemstad,  Mease  River 

Moerdljk,  Meuse  River 

BrieUe 

Rotterdam 

Katvvk 

Ymuiden 

Haaks,  The  Texel  Entr.  Zuider  Zee 

Nieuwediep,  TexelE.  ZuiderZee. 

Harlingen,  Zuider  Zee 

West  O^rsohelline  Light 

Ameland  Island  Light , 

Schiennonnikoog  Island  Light — 
Delfsyl,  Ems  River 

GEBMANY. 

Xorth  Sea. 

Emden,  Ems  River 

Borkum  Island,  Ems  River  Entr. 

Kordemey  Light 

Wangeroog  Island.  Jade  R.  Entr. . 

Hooksiel,  Jade  River , 

WiLHBLMSHAVKN,  Jade  River 

Weser  River  £ntr.,  light  vessel . . . 
Hohe  Weg  {^ight,  Weser  River — 
Bremorbaven,  Weser  River 

Braake,  Weser  River , 

Elsfleth,  Weser  River 

Veeeaack.  Weaer  River 

Heigolana  Island 

Elbe  R.  £.,  outer  light  vessel  No.  1 

Cuzhaven,  Elbe  River 

Brunsbiittel,  Elbe  River 

Gliickstadt,  Elbe  River 

Bruushausen,  Elbe  River 

Liihe,  Elbe  River 

Hamburg,  Elbe  River 

Bilsum 

Eider  River  Entr.,  light  vessel . . 

Tonning,  Elder  River 

Husum 

Pullworra  Island 

AVyk,  Fohr  Island 

Amrum  laland 

Lister<deep,  Fairway  buoy , 

DENMARK. 

North  Sea, 


SSnderho,  Fano  Island 55  20 

55  27 
65  31 
53  33 
55  34 


Geographic  position. 


Lati. 
tude. 


53  21 
53  35 
53  43 
53  47 

53  38 
53  31 
5:1  48 
53  43 
53  83 


53  52 
53  53 
53  47 
53  37 
53  36 

53  33 

54  08 
54  16 
54  19 
54  20 

54  31 
54  41 

54  38 

55  05 


Nordby. 

HJerting 

Biaavand  Point 
Horn  Reefa . . . . . 


Nymindegab >  55  48 

ThvboRon '  .^6  43 

Hiftshals 57  35 

Skagen  or  the  Skaw 1  57  44 

Copenhagen,  Baltic  Sea I  55  42 


Longitude. 


Arc. 


Time. 


£ast. 


o   I 

4  12 
3  50 
8  84 

3  27 
8  54 

4  06 
3  55 


4 

4 
4 

4 
4 

4 
4 
4 


08 
26 
37 

11 
29 
24 
83 
40 


4  47 

5  24 
5  13 

5  37 

6  09 
6  56 


7  11 

6  40 

7  13 

7  54 

8  02 
8  09 
8  08 
8  15 
8  34 


53  20 

8  29 

53  14 

828 

63  11 

8  87 

54  11 

7  53 

54  00 

8  15 

8  42 

9  06 
9  24 
9  31 
9  38 

9  59 
8  52 
8  19 

8  57 

9  01 

8  41 
8  34 
8  23 
8  27 


828 
8  25 
8  21 
8  05 

7  19 

8  11 

8  14 

9  57 
10  38 
12  36 


A.m. 
0  17 


0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0  18 
0  19 


15 
14 
14 
16 

16 
16 
17 
18 
18 

17 
18 
18 


Standard  port  for 
reference. 


0  19 
0  22 
U  21 
0  22 
0  25 
0  28 


0  29 
0  27 
0  29 
0  32 

0  32 
0  33 
0  33 
0  33 
0  34 

0  34 
0  34 
34 
32 
33 


0 
0 
0 
0 
0 

0 

0 
0 
0 


35 
36 
38 
38 
89 

40 
35 
33 
36 


0  36 

0  35 
0  34 
0  34 
0  34 


0  34 
0  34 
0  33 
0  32 
0  20 


33 
33 
40 
43 
50 


Name. 


Sheemeas 
Sheeraeaa 
Sheemeas 
Sheemeas 
Sheerness 

Sheemess 
Sheerness 
Sheemeaa 
Sheemeas 
Sheemeas 

Sheemeaa 
Sheemeaa 
Sheemeaa 
Sheemeaa 
Sheemeaa 


Sheemeaa 

Sheemeas 

Wilhelmahaven. 
Wilhelmahaven . 
Wilbelmshaven . 
Wilhelmshaven . 


Page. 


Wilhelmshaven . 
Wilhelmshaven . 
Wilhelmshaven . 
Wilhelmahaven . 

Wilhelmshaven . 
Wilhelmshaven . 
Wilhelmshaven . 
Wilhelmshaven . 
Wilhelmshaven . 

Wilhelmshaven . 
Wilhelmshaven. 
Wilhelmshaven. 
Wilhelmshaven . 
Wilhelmshaven. 

Wilhelmshaven. 
Wilhelmshaven. 
Wilhelmshaven. 
Wilhelmshaven . 
Wilhelmshaven. 

Wilhelmshaven . 
Wilhelmshaven . 
Wllhelmshax-en . 
Wilhelmshaven . 
Wilhelmshaven . 

Wilhelmshaven . 
Wilhelmshaven . 
Wilhelmshaven . 
Cape  Town 


Cape  Town 
("ape  Town 
Cape  Town 
Cape  Town 


287 
287 
287 
287 
287 

287 
287 
287 
287 
287 

287 
287 
287 
287 
287 

287 
287 
810 
810 
819 
310 


819 
319 
319 
319 

319 
319 
319 
319 
319 

319 
319 
819 
319 
319 

319 
319 
319 
319 
319 

319 
319 
319 
319 
319 

319 
319 
319 
259 


259 
259 
250 
259 


Cape  Town |  259 

Apia 207 

Apia 207 

Apia 207 

Galveston 121 

Galveston 121 


Tidal  diiferenoes. 


Time. 


HW.         LW. 


Local  time. 


h.  m. 

+  2  28 
-f  0  40 
+  0  01 
+  0  13 
+  1  03 


+ 
+ 
+ 
+ 
+ 


0 
0 
0 
2 
2 


33 
03 
81 
28 
58 


+  2  01 
-f  2  43 
+  1  28 
+  1  58 
+  3  56 

—  6  02 

—  4  85 
+  8  01 
+  8  51 
+  9  01 
+10  36 


h.  m. 
+  2  32 
+  0  56 
+  0  17 
+  0  03 
+  1  19 


+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 


1  40 
1  19 
1  47 
244 
3  14 


2  17 
2  59 
44 
14 
12 


—  545 

—  4  18 
+  8  01 
+  8  61 
+  9  01 
+  10  36 


Time  meridian. 

15°  E. 


+  024 

—  2  03 

—  1  20 

—  1  01 

—  0  38 
0  00 

+  0  06 
+  0  21 
+  0  40 


+ 

+ 

+ 

+ 

+ 
+ 
+ 
+ 
+ 


2  35 
2  55 
8  35 
0  59 
0  01 

0  33 

1  36 

2  33 

3  32 
3  60 


+  4  49 
+  1  05 

—  0  30 
+  1  38 
+  2  03 

+  1  34 
+  1  30 
+  0  25 

—  0  50 


+  1  02 
+  1  24 
+  1  26 
+  022 

—  1  40 

—  3  47 

—  2  22 

—  2  11 

—  0  11 
+  3 


46 


+  0  23 

—  a  03 

—  1  20 

—  1  01 


+ 
+ 
+ 

+ 
+ 
+ 

+ 

+ 
+ 
+ 
+ 
+ 

+ 

+ 

+ 


+ 
+ 


0  38 
0  00 
0  06 
0  21 
0  49 

2  35 

2  55 

3  85 
0  SO 
0  01 

0  32 

1  35 

2  32 

3  31 

3  50 

4  48 
1  05 

0  89 

1  37 

2  03 


83 
29 


Height. 


HW.  LW. 


Harmonic 
TidePUme. 


/eft 

—  2. 

—  L 

—  1. 

—  2.1 

—  6. 


8 


-5.4 
-6.2 
-10.2 
-6.1 
-7.2 

■10.8 
-8.9 
■10.6 
-10.2 
-U.2 

-n.4 

-10.4 
-6.7 
-6.4 
.  6.9 

-  3.0 


—  3.8 

—  5.7 

—  5.5 

—  4.6 

—  2.1 
0.0 

—  3.3 

—  2.7 

—  2.5 

—  3.8 

—  4.8 

—  7.7 

—  4.6 

—  3.5 

—  2.7 

—  3.3 

—  2.8 

—  3.7 

—  4.2 

—  6.3 

—  1.2 

—  8.1 

—  1.8 

—  2.1 

—  3.1 

—  5.2 


+  0  24   —  3.  9 
—  0  48  ,+  0.8 


+ 
+ 
+ 
+ 


1  03 
1  25 
1  27 

0  23 

1  38 


—  3  48 

—  223 

—  2  12 
+  0  55 
+  4  27 


+  0.8 
+  0.3 
+  0.1 
+  0.6 
+  0.4 

—  0.8 

—  L2 

—  1.6 
+  0.5 

—  0.1 


feet. 

+0.3 
+0.3 
+0.3 
+0.8 
—0.3 

—0.2 
—0.3 
—0.9 
—0.2 
—0.4 

—1.0 
—0.6 
—0.9 
—0.8 
— LO 

—0.9 
—0.9 
—0.8 
—0.7 
— jO.8 
—0.3 


—0.4 

—0.9 

—0.4 

0.0 


Ratio 

of 

ran|^ 


—0.3 
—0.6 
—0.6 
—0.5 

—0.2 
0.0 
—0.4 
—0.2 
—0.2 

—0.5 
—0.5 
—1.0 
—0.7 
—0.4 

—0.4 
—0.4 
—0.3 
—0.4 
—0.5 

—0.8 
—0.1 
—0.4 
—0.3 


0.0 

—0.1 

—0.1 

0.0 

0.0 

0.0 

0.0 

—0.1 

+0.5 

+0.3 

0.«) 
CSi 
0.S3 
0.83 
0.» 

0.61 
0.5C 
0.31 
0.5< 
0.50 

0.27 
0.39 
0.27 
0.31 
0.24 

0.25 
0.29 
0.4^ 
0.46 
0.42 
0.74 


67 
52 
56 
61 

62 
00 


a  72 

0.77 
0.79 

0.70 
0.9' 
a36 
0.63 
0.71 

0.78 
0,73 
0.77 
0.W 
0.67 

0.47 
0.90 
a  74 

o.» 

0.g3 

0.75 
0.60 
0,67 
1.21 


1.21 
1.10 
1.04 
1.16 
1.10 

0.67 
0.55 
0.40 
1.01 
0.73 


AND  TIDAL  CONSTANTS. 


488 


s 


Interval. 


Sange  of  tide. 


Mean. 


HWI. 


1 
2 
3 
4 
5 

6 

I 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 
21 


22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 


41 
42 
43 
44 
45 

46 
47 
48 
49 


50 
51 
52 
53 
54 

55 
56 
57 
58 
59 


k. 
3 
1 
0 
0 
1 


m. 
05 
25 
44 
30 
50 


220 

1  50 

2  20 

3  20 
3  50 


2 
3 
2 
2 

5 


50 
35 
20 
50 
50 


7  17 

8  50 

8  30 

9  20 
9  30 

11  05 


0  24 

10  20 

11  05 
11  27 

11  50 
0  04 
0  10 
0  25 
0  54 


2 
3 
3 
11 
0 


40 
00 
40 
29 
05 


36 

0  39 

37 

1  43 

'  38 

2  42 

<  39 

3  41 

40 

4  GO 

00 

11 


11  50 


1 
2 

1 
1 
0 
0 


45 
10 

40 
35 
30 
20 


2 
2 
2 
1 


12 
34 
35 
30 


11  50 


2 

4 
4 
5 


35 
00 
18 
46 


9  33 


LWI. 


h.  m. 
9  17 

7  37 
6  56 
6  42 

8  02 

8  32 
802 

8  32 

9  32 
10  02 

9  02 
9  47 

8  32 

9  02 
12  02 


05 
38 
18 


3  08 

3  18 

4  53 


6  36 
4  08 

4  53 

5  15 

5  38 

6  17 
6  23 

6  38 

7  07 

8  53 
e  13 

9  53 
6  17 
6  18 

6  51 

7  55 

8  54 

9  53 

10  13 

11  12 

7  24 


5 

7 


88 
57 


8  23 


7 
7 
6 


52 
47 
42 


6  33 


8  24 
8  46 
8  47 

7  42 
5  38 

8  47 
10  12 

10  30 

11  68 
3  21 


Tropic. 


HHWI. 


A.   HI. 

3  lib 
31b 
506 
366 
566 


1 
0 
0 
1 


2  26d 

1  566 

2  296 

3  266 
3  576 

3  006 
3  446 
2  306 
2  596 
5  596 

7  276 
9  006 

8  246 

9  146 
9  246 

11  006 


0  19a 
10  146 

10  596 

11  216 

i 

11  45a 
0  006 
0  056 
0  196 
0  406 

2  366 
2566 

3  856 
11  25a 

0  016 

0  366 

1  396 

2  896 
8  376 

3  566 

4  556 
1  086 

11  46a 

1  426 

2  066 

1  366 
1  316 
0  266 
0  156 


2  076 
2  296 
2  806 
1  256 
11  45a 


2 
3 
4 
7 


276 
526 
076 
016 


11  056 


LLWI. 


h.  m. 
9  16a 

7  36a 
655a 
6  41a 

8  00a 

8  30a 
8  00a 

8  30a 

9  30a 
10  00a 

8  59a 

9  44a 

8  29a 

9  00a 
12  00a 


1 
2 
2 
3 
3 
5 


026 
856 
286 
176 
286 
016 


6  446 


4 
5 
5 


176 
026 
246 


5  456 

6  236 
6  806 

6  476 

7  146 

9  006 

9  216 

10  026 

5  246 

6  256 

6  576 

8  026 

9  006 
10  006 

10  206 

11  206 

7  306 
5  456 

8  036 
8  306 


7  596 
7  556 
6  496 
6  426 


8  336 
8  556 
8  576 
516 
476 


7 
5 


9  026 
10  276 

10  516 

11  166 
2  306 


Mean 

(Mn). 


feet. 
10.8 
11.4 
11.5 
11.2 
7.9 

8.3 
7.6 
4.1 
7.6 
6.7 

3.7 
5.2 
3.7 
4.1 
3.3 

8.0 
3.9 
4.5 
4.8 
4.4 
7.7 


7.0 
5.4 
6.8 
6.3 

8.5 
10.4 
7.5 
8.0 
8.2 

7.8 
6.2 
3.8 
6.5 
7.4 

8.1 
7.6 
8.0 
7.2 
6.8 

4.9 
9.4 
7.7 
8.9 
8.6 

7.8 
6.2 
7.0 
4.2 


4.2 
3.8 
3.6 
4.0 


Spring 
(Sg). 


feet. 
13.8 
14.6 
14.7 
14.3 
10.1 

10.6 
9.7 
5.2 
9.8 
8.6 

4.8 
6.7 
4.8 
5.3 
4.2 

3.9 
5.0 
6.7 
6.1 
5.6 
9.8 


8.9 
6.8 
7.3 
8.0 

10.7 
13.2 
9.5 
10.1 
16.4 

9.1 
7.8 
4.7 
8.1 
9.2 

10.1 
9.5 

10.0 
9.0 
8.5 

6,1 
11.7 

9.6 
11.0 
10.8 


9. 
7. 


8.8 
5.2 


6.3 
4.7 
4.5 
5.0 


3.8 

4.8 

1.7 

2.1 

1.4 

1.8 

1.0 

1.2 

0.8 

1.0 

0.5 

0.6 

Neap 
(Np). 


feet. 
7.3 
7.8 
7.8 
7.6 
5.4 

5.6 
6.2 
2.8 
5.2 
4.6 

2.5 
3.5 
2.5 
2.8 
2.2 

2.0 
2.7 
3.2 
3.4 
3.1 
5.5 


6.0 
3.8 
4.1 
4.6 

6.0 
7.4 
6.3 
6.7 
5.8 

5.3 
4.5 
2.7 
4.7 
6.3 

6.8 
6.5 
6.8 
5.2 
4.9 

3.5 
6.8 
5.5 
6.4 
6.2 

5.6 
4.5 
5.0 
3.0 


3.0 
2.7 
2.6 
2.9 
2.7 

1.2 
1.0 
0.7 
0.5 
0.3 


Great 
tropic 
(Gc). 


feet. 
11.9 
12.6 
12.6 
12.3 
8.8 

9.2 
8.6 
4.8 
8.6 
7.6 

4.4 

6.0 
4.4 
4.8 
3.9 

2.9 
8.7 
4.8 
5.1 
4.7 
8.0 


7.8 
5.7 
6.1 
6.6 

8.8 
10.8 
7.8 
8.3 
8.6 

8.0 
6.8 
4.3 
7.2 
8.1 

8.8 
8.3 
8.7 
7.9 
7.5 

5.5 
10.2 
8.4 
9.7 
9.3 

8.5 
6.8 
7.7 
4.7 


4.7 
4.3 
4.1 
4.5 
4.3 

1.9 
1.6 
1.1 
1.6 
1.1 


Tropic  diur- 
nal inequality. 


Diomal  wave. 


HWQ. 


feet. 
0.3 
0.3 
0.8 
0.3 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.1 

0.1 
0.2 
0.7 
0.7 
0.7 
0.9 


0.9 
0.7 
0.8 
0.8 

0.9 
1.0 
0.0 
0.9 
0.9 

0.9 
0.8 
0.6 
0.8 
0.9 

0.9 
0.9 
0.9 
0.9 
0.8 

0.7 
1.0 
0.9 
1.0 
0.9 

0.9 
0.8 
0.9 
0.7 


0.7 
0.6 
0.6 
0.6 
0.6 

0.2 
0.2 
0.1 


LWQ. 


feet. 
0.8 
0.8 
'0.8 
0.8 
0.7 

0.7 
0.7 
0.6 
0.7 
0.7 

0.5 
0.6 
0.6 
0.5 
0.5 

0.6 
0.5 
0.4 
0.4 
0.4 
0.6 


0.5 
0.5 
0.6 
0.5 

0.6 
0.6 
0.6 
0.6 
0.6 

0.6 
0.4 
0.3 
0.4 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.4 
0.6 
0.5 
0.5 
0.5 

0.6 
0.4 
0.6 
0.3 


0.3 
0.3 
0.3 
0.3 
0.3 

0.1 
0.1 
0.0 


Tropic 
HW 

inter- 
val. 


h.  tn. 


Tropic 
range. 


10  18 


9  30 


1  06 


feet. 
1.0 
1.0 
1.0 
1.0 
0.8 

0.8 
0.8 
0.6 
0.8 
0.8 

0.6 
0.7 
0.6 
0.6 
0.6 

0.6 
0.6 
0.8 
0.8 
0.8 
1.1 


1.0 
0.9 
0.9 
1.0 

1.1 
1.2 
1.0 
1.1 
1.1 

1.0 
0.9 
0.7 
0.9 
1.0 

1.0 
1.0 
1.0 
1.0 
0.9 

0.8 
1.1 
1.0 
1.1 
1.1 

1.0 
0.9 
1.0 
0.7 


0.7 
0.7 
0.7 
0.7 
0.7 

0.5 
0.4 
0.4 
1.2 
0.9 


Mean  sea  level 
above  plane  of— 


Predic- 
tions. 


feet. 
7.3 
7.8 
7.7 
7.6 
5.3 

5.6 
6.1 
2.8 
6.2 
4.6 

2.6 
3.6 
2.6 
2.9 
2.3 

2.2 
2.7 
8.2 
3.4 
8.1 
5.3 


4.9 
3.8 
4.0 
4.4 

5.8 
6.9 
6.1 
6.5 
5.6 

4.9 
4.3 
2.6 
4.3 
6.0 

6.4 
5.1 
5.4 
4.9 
4.6 

3.4 
6.3 
5.2 
6.9 
5.8 

5.2 
3.9 
4.8 
2.9 


2.9 
2.6 
2.5 
2.8 
2.7 

1.3 
1.1 
0.8 
1.1 
0.7 


Tropic 
LLW. 


feet. 
6.1 
6.3 
6.4 
6.3 
4.6 

4.8 
4.4 
2.5 
4.4 

3.9 

2.3 
8.1 
2.3 
2.5 
2.1 

1.9 
2.4 
2.4 
2.6 
2.3 
8.9 


3.6 
2.8 
3.0 
3.2 

4.3 
6.3 
3.8 
4.1 
4.2 

8.9 
3.8 
2.1 
8.5 
4.0 

4.3 
4.1 
4.3 
3.9 
3.7 

2.7 
5.0 
4.1 
4.7 
4.6 

4.2 
3.3 
3.8 
2.3 


2.3 
2.1 
2.0 
2.2 
2.1 

0.9 
0.8 
0.6 
0.8 
0.6 


Varia- 
tion of 
the  com- 
pasa. 


Weet. 

o 

13.5 
14.0 
14.0 
14.0 
14.0 

13.6 
13.6 
18.5 
13.5 
13.5 

13.5 
13.5 
13.5 
18.5 
18.5 

18.5 
13.5 
13.5 
13.5 
18.0 
12.5 


12.6 
13.0 
12.6 
12.0 

12.0 
12.0 
12.0 
11.5 
11.6 

11.6 
11.5 
11.5 
12.0 
12.0  I 

11.5 
11.5 
11.0 
11.0 
11.0 

11.0 
11.6 
11.6 
11.5 
11.5 

11.6 
11.5 
11.5 
12.0 


12.0 
12.0 
12.0 
12.0 
12.5 

12.0 
12.0 
11.6 
11.0 
10.0 


2486^—02- 
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TABLE  3.— TIDAL  DIFFERENCES 


Arendil S8 

ChrliUuui 
I  TanuigBr. 
SUTUger 


.  Bonwdolililaudi... 

'  CtailiitlaDBDnd 

TroDdfaJRU  or  Mnnk 
~     !nT»U    ■ 


n.  Lofoten  Iiludi... 


P«taluinn  It'  .- 

KoU 

XartlMnkolItay... 


ilTlatofMow 


Cii|wC«tlu 

MaUwhkln  Sbu,  n 
MuUglnBay  .... 


S8» 

8  47 

^><m 

eoo 

"'»« 

1!  37 

««i^ 

SS 

M  J» 

31  08 

MIR 

11   ?1 

«HM 

38  48 

4122 

38  21 

TO  41 

77  81) 

11  M 

.... 

»  J! 

CspeTovD.. 
C>p«Town.. 
Caps  Town.. 


!M      — 846 


1  10     Capo  Town  . . 
»87     Cape  Town.. 

2  83  I  Cape  Town.. 

3  8S  1  Cape  Town . . 

a43:Ai5« 


Cap*  Town.. 


Uiai 

Hmr. 

1.  ■>. 

+  430 

lit 

Z  2U 

~  846 

+  2» 

-345 

Eli 

-2  21 

—  1  £6 

—  1  40 
-IK 

—  1  OB 

+  0  10 
+  IJ2 

+  0  10 
+  1  oa 

+  1  M 

+  S  10 

—  B  IS 

—  G4S 

-4M 

-802 

-B47 

=  ?!! 

-6M 

+  1  M 

Tl  83 

-8M 
—IS  02 

~1108 

—  0  SO 

_iai 

—  oas 

Eis 

=11 

AND  TIDAIi  CONSTANTS. 
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Intexral. 


Range  of  tide. 


Tropic  diur-    T>in--,fti  .-.--^   '  Mean  sea  level 
nallnequaUty.l  A>i"rna»  ^a^©-   above  plane  of— 


J 

a 

a 


30 
31 
32 
33 
34 


35 
36 


37 
38 
39 


Mean. 
HWI. 


^! 

3 

4  I 
I    5' 

«; 

7 

S 

9 

10 

11 
12  ' 

13 : 

15 

16  j 
17 
IS  I 
19 


20 
21 
22 
23 
24 


25 

26  ' 

27  i 

28  I 

29  I 


h.  m. 


02 
22 
34 
08 
17 


4  16 
9  36 
9  43 

10  13 
10  15 

10  85 

11  00 
11  18 
11  35 
11  50 

0  42 

1  35 

2  20 

5  40 


6  43 


7 
7 
8 
9 


04 
10 
10 
05 


10  38 

11  10 


1 

11 

3 

3 
6 


38 
34 

07 

15 
05 


9  02 


4 
7 


20 
18 


0  14 
0  56 


10  00 
9  30 

11  00 


LWI. 


A.  m, 
10  30 
10  37 
10  00 
9  40 
10  10 

10  15 
3  25 

3  40 

4  00 
3  55 


23 
48 
04 
23 
37 


655 

7  48 

8  40 
11  57 


045 
1  05 

1  00 

2  00 
2  55 


4 

4 
8 
5 


26 
58 
10 
25 


9  23 
9  50 


11 
3 


30 
10 


10  45 
2  00 


6  25 

7  08 


3  50 

3  20 

4  50 


Tropic. 


HffWX 


h.  m. 

5  196 
456 
566 
316 
486 


5 

4 
4 
4 


4  116 
9  31a 
9  89a 

10  09a 
10  12a 

9  58a 
10  26a 
10  49a 

10  58a 

11  22a 

0  426 

1  356 

2  206 

5  406 


6  436 

7  046 

7  106 

8  106 

9  056 


10  386 

11  106 
1  38a 

11  346 
3  07a 

3  15a 
5  05a 
9  02a 

4  20a 
7  18a 


0  146 
0  566 


10  006 
9  306 

11  006 


LLWL 


h,  m. 
9  596 
9  546 
9  186 

8  596 

9  226 


Mean 
(Mn). 


3  526 


206 
406 
526 
146 


6  556 

7  486 

8  406 
11  576 


0  45a 

1  05a 

1  00a 

2  00a 
2  55a 


4  26a 

4  58a 

8  10a 

5  25a 

9  23a 

9  50a 
11  30a 

8  106 
10  45a 

2  006 


6  256 

7  086 


8  50a 

3  20a 

4  50a 


feet, 
1.6 
1.0 
1.1 
1.0 
0.8 


10  316 

0.8 

8  416 

1.2 

3  546 

1.4 

4  136 

1.6 

4  046 

8.2 

4.3 
4.6 
6.4 
5.2 
6.7 

5.6 
6.2 
6.6 
7.2 


5.8 
5.4 

10.1 
9.2 

11. 1 


15.6 
13.5 
14.4 
14.2 
5.2 

5.4 
3.0 
7.8 
4.2 
1.8 


4.2 
5.8 


6.6 
5.9 

5.8 


I 


Spring 
(Sg). 


feet. 
1.8 
1.2 
1.3 
1.2 
1.0 

1.1 
1.6 
1.9 
2.1 
4.1 

5.7 
6.0 
8.4 
6.9 
8.8 

7.0 
7.8 
8.3 
9.0 


7.3 

6.7 

12.6 

11.5 

13.9 


19.5 
16.8 
18.0 
17.7 
6.5 

6.7 
8.8 
9.1 
5.3 
2.2 


6.8 
6.6 


7.0 
7.4 
7.3 


Keap 

(Np). 


/eeL 

/eeL 

1.4 

2.6 

0.9 

1.8 

1.0 

1.9 

0.9 

1.8 

0.7 

1.6 

0.6 
0.7 
0.8 
0.9 
2.1 

2.8 
2.9 
4.1 
8.8 
4.3 

4.0 
4.4 
4.7 
5.1 


4.1 
3.8 
7.2 
6.5 
7.8 


11.1 

9.6 

10.2 

10.1 

3.7 

3.8 
2.1 
5.2 
8.0 
1.3 


3.0 
3.8 


4.0 
4.2 
4.1 


Great 

tropic 

(Go). 


1.2 
1.7 
1.9 
2.1 
8.8 

4.6 
4.9 
6.8 
6.6 
7.1 

5.7 
6.8 
7.2 

7.8 


6.4 
5.9 

10.9 
9.8 

11.9 


16.5 
14.2 
15.2 
15.0 
5.7 

5.9 
3.4 
7.9 
4.6 
2.1 


4.6 
5.8 


6.2 
6.5 
6.4 


HWQ. 


feet 
0.7 
0.6 
0.6 
0.6 
0.5 

0.2 
0.3 
0.3 
0.3 
0.4 

0.3 
0.3 
0.4 
0.4 
0.4 

0.7 
0.7 
0.8 
0.8 


0.7 
0.7 
1.0 
0.9 
1.0 


1.2 
1.1 
1.1 
1.1 
0.7 

0.7 
0.5 
0.8 
0.6 
0.4 


0.6 
0.7 


0.7 
0.7 
0.7 


LWQ. 


0.9 
0.7 
0.7 
0.7 
0.6 

O.l 
0.1 
0.1 
0.1 
0.1 

0.4 
0.4 
0.5 
0.5 
0.5 

0.4 
0.4 
0.4 
0.4 


0.4 
0.3 
0.5 
0.4 
0.5 


0.6 
0.5 
0.6 
0.6 
0.3 

0.3 
0.3 
0.4 
0.8 
0.2 


0.3 
0.3 


0.4 
0.4 
0.4 


Tropic 
HW 

inter- 
val. 


h.fn. 


Tropic   Predic 
range,     tions. 


/eeL 
1.0 
0.9 
1.0 
0.9 
0.8 

0.2 
0.3 
0.3 
0.3 
0.4 

0.5 
0.5 
0.6 
0.6 
0.6 

0.8 
0.8 
0.9 
0.9 


0.8 
0.8 
1.1 
1.0 
1.1 


1.3 
1.2 
1.3 
1.3 
0.8 

0.8 
0.6 
0.9 
0.7 
0.4 


0.7 
0.8 


0.8 
0.8 
0.8 


feet, 
1.4 
1.0 
1.1 
1.0 
0.9 

0.6 
0.9 
1.1 
1.2 
2.2 

3.0 
3.2 
4.4 
3.7 
4.6 

3.S 
4.2 
4.5 
4.9 


4  -^ 

3 

C.7 

6.1 

7.4 


10.2 
8.8 
9.5 
9.3 
3.6 

3.7 
2.2 
4.9 
2.9 
1.8 


2.9 
8.6 


8.8 
4.0 
4.0 


Tropic 
L.L.W. 


feet. 
1.0 
0.7 
0.8 
0.7 
0.6 

0.6 
0.8 
0.9 
1.0 
1.8 

2.4 
2.5 
3.4 
2.8 
8.6 

2.8 
8.1 
3.8 
8.6 


2.9 
2.7 
5.0 
4.6 
5.6 


7.8 
6.8 
7.2 
7.1 
2.6 

2.7 
1.5 
3.6 
2.1 
0.9 


2.1 
2.6 


2.8 
2.9 
2.9 


Varia- 

tion  of 

the  com- 

paea. 


WeH. 

o 

11.0 
11.0 
11.5 
12.0 
12.0 

12.5 
14.0 
14.0 
14.0 
14.5 

14.5 
13.0 
11.5 
11.0 
10.5 

7.5 
5.5 
2.0 
8.0E 

Eaet. 

3.0 
4.0 
6.0 
7.0 
8.5 


9.0 
9.5 
10.0 
8.5 
7.0 

3.5 
6.0 
6.5 
8.0 
8.0 

Veett 

14.0 
10.5 

East. 

16.0 
17.0 

JH.5 
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TABLE  4.— HASMONIG  CONSTANTS  FOB  THE  POETS 


No. 


1 
2 
3 
4 

5 
9 
7 
8 
» 
10 
11 
12 
18 
14 
15 
16 
17 
18 
10 
20 
21 
22 
23 
24 
25 
26 
27 
26 
29 
30 
81 
32 
33 


Station. 


85 
36 
87 


St.  Johns,  Newfoundland 

Halifax  (Navy-Yard),  Nova  Sootla . . . 

Eastport  (Pearce's  Wharf),  Me 

Portland  (Central  Wharf).  Me 

Boaton  (Navy- Yard),  Mass 

Newport  (Fort  Adams),  R.  I 

New  London  (Fort  Trumbull),  Conn. 


Willets  Point  (U.  S.  Engineer  School),  N.  Y  . 

New  York  (Grovemors  Island),  N.Y 

Sandy  Hook  (The  Horseshoe),  N.  J , 

Philadelphia  (Washington  street),  Pa , 

Old  Point  Comfort  (Fort  Monroe),  Ya , 

Washington  (Navy- Yard),  B.  C 

Baltimore  (Fells  Point),  Md 


Wilmington  (Cape  Fear  River) ,  N.  C 

C^harleston  (Custom- House  Wharf),  S.  C. 


Savannah  Bntranoe  (Tybee  Light),  Oa. 
Femandina  (Fort  Clinch),  Fla 


Key  West  (Fort  Taylor),  Fla 

Galveston  (Doswell's  Wharf),  Tex 


Buenoe  Ay  res,  Argentina. 


CTape  Horn  (St.  Martins  Cove,  Hermlte  Island), 
South  America. 

Yalpamiso,  Chile , 


Panama  (Naos  Island) ,  Colombia 

San  Diego  (La  PUya),  Cal 

San  Francisco  Entrance  (Fort  Point),  Cal. 


Astoria  (Columbia  River) ,  Greg 

Port  Townsend  (Puget  Sound),  Wash 

Sitka,  Alaska 

Kodiak  (St.  Paul),  Kodiak  Island,  Alaska. 

St.  Michael  (Norton  Sound),  Alaska 

Yokohama  (Nisb  ihatoba) ,  Japan 

Nagasaki,  Japan 


34     Tientsin  Entrance  (Taku  Lightship),  China.... 


Shanghai  (Wnsung  Inner  Bar),  China 

Amoy  (Inner  Harbor),  China 

Hongkong,  China 


5« 


0.248 
106 

0.338 
60 

0.480 
120 

0.471 
131 

0.448 
141 

0.200 
06 

0.240 

112 

0. 


5« 

K,o 


119 

0.322 
117 

0.833 
102 

0.854 
214 

0.166 
119 

0.162 
274 

0.129 
299 

0.250 
180 

0.339 
122 

0.341  I 
114 

0.339 
120 

0.274 
274 

0.346 
321 

0.253 
18 

0.563 

55 

0.409 
330 

0.440 
340 

L073 
95 

L218 
106 

1.316 
129 

2.511 
148 

1.507 
125 

L330 
139 

1.322 
295 

0.802 
179 

0.788 
193 

1.330 
157 

0.666 
207 

0.868 
274 

1.190 
297 


0.120 
259 

0.136 
257 

0.369 
2 

0.225 
358 

0.182 
16 

0.098 
239 

0.065 
285 

0.146 
350 

0.120 
259 

0.123 
243 

0.070 
97 

0.062 
277 

0.070 
253 

0.034 
242 

0.028 
344 


L. 
V 


M.o 


0.020 
211 

0.100 
258 

0.392 
342 

0.248 
20 

0.303 

4 

0.016 
210 

0.057 
339 

0.300 
3 

0.106 
222 

0.110 
203 

0.804 
45 

0.064 
270 

0.114 
264 

0.082 
240 

0.038 
296 


0.012 
57 

0.013 
267 


0.080 
121 

0.008 
70 


0.020 
166 

0.020 

128 

0.016 
119 


0.006 
85 


M, 


0.105 
241 

0.135 
222 

0.154 
246 

0.135 
196 

0.156 
275 

0.284 
206 

•  ••••■«■' 

0.049 
281 

0.023 
276 

0.018 
132 

0.014 
174 

0.014 
344 

0.048 
220 

0.061 
148 

0.045 
138 

0.142 
288 

0.041 
229 

0.021 
287 

0.392 
142 

0.226 
167 

0.207 
266 

0.046 
245 

0.039 
97 

0.116 
327 

0.073 
0 

0.044 

83 

1 

0.220 
24 

0.157 
11 

0.052  ' 
152 

0.157 
131 

0.104 
151 

0.106 
162 

0.315 
21 

0.100 
28 

0.029 
150 

0.301 
39 

0.106 
358 

0.060 
150 

0.019 

216 

0.187 
178 

0.027 
133 

0.344 
259 

0.079 
243 

0. 145 
162 

0.026 
114 

0.281 

77 

.  0.058 
59 

0.364 
61 

0.111 
80 

0.160 
289 

0.040 
264 

L172 
200.6 

2.035 
223.5 

8.576 
326.1 

4.836 
823.6 

4.439 
335.4 

1.661 
217.5 

1.186 
274.1 

8.649 
328.6 

2.121 
231.0 

2.219 
217.6 

2.770 
43.5 

L220 
248.4 

1.430 
227.9 

0.572 
190.2 

1.152 
292.1 

2.463 
218.6 

3.219 
209.5 

2.837 
223.3 

0.565 
260.3 

0.224 
124.5 

0.814 
184.7 

2.017 
105.0 

1.410 
279.2 

5.928 
86.7 

1.701 
276.6 

L606 
330.7 

2.971 
8.6 

2.217 
105.0 

3.583 
2.5 

8.226 
7.7 

0.530 
235.2 

L566 
154.8 

2.837 
228.9 

3.474 
94.4 

3.109 
30.3 

6.125 
L2 

1.430 
266.0 


M4 
M40 


0.020 
46 

0.116 
25 

0.208 
179 

0.034 
75 

0.056 
164 

0.179 
120 

0.064 
62 

0.096 
211 

0.090 
325 

0.026 
336 

0.866 
359 

0.039 
244 

0.077 
349 

0.011 
320 

0.188 
149 

0.090 
242 

0.058 
287 

0.070 
59 

0.036 
235 

0.002 
126 

0.073 
90 

0.095 
216 

0.007 
147 

0.218 
858 

0.026 
186 

0.088 
82 

0.100 
817 

0.181 
290 

0.013 
140 

0.038 
97 

0.048 
143 

0.048 
08 


MgO 


0.281 
09 

0.700 
831 

0.042 
92 

0.060 
320 


0.020 
344 

0.014 
72 

0.171 
242 

a  042 

71 

0.189 
262 

0.011 
127 

0.039 
134 

0.210 
64 

0.072 
87 

0.064 
353 

0.123 
194 

0.016 
191 

0.026 
71 

0.006 
185 

0.026 
278 

0.025 
311 

0.021 
286 

0.028 
2 

0.011 
180 

0.004 
29 

0.018 
202 

0.034 
883 

0.004 

107 

0.041 
276 

0.010 
112 

0.012 
342 

0.034 
106 

0.033 
233 

0.002 
94 

0.032 
239 

0.020 
244 

0.012 
109 


N, 

N,o 


0.010 
118 


0, 


0.232 
195 

0.453 
205 

L725 
298 

0.957 
292 

1.017 
304 

0.365 
200 

a2fl6 
347 

0.744 
304  i 

0.480 
213 

0.503 

201  , 

0.407  ' 
20  I 

0.209  I 
226 

0.271 
202 

0.092 
163 

0. 175 
288 

0.559 

196  I 

0.677 

190 

0.623 
203 

0.123 
232 

0.053 

HI 

0.341 
149 

0.311 
72 

0.359 
248 

1.2fi7 
54 

0.408 
257 

0.363 
304 

0.586 
346 

0.471 
75 

0.758 
335 

0.676 
342 

0.145 
174 

0.236 
145 

0.540 
213 

0.184 
74 

0.401 
2 

0.776 
332 

0.200 
255 


0.152 

0.S7: 
111 

0.34'^ 

m 

0.365 
15) 

0.164 

124 

am 

137 

ai» 

150 

O.l.'iO 

I0« 

0.1T2' 

n 

0.»1 

m 
aias 

143 

am 
» 

a  112 

321 

a  156 

109 

a24* 

125 
0.245 

a23s 

IS 

a  254 
2T.i 

a  3X3 
312 

a  44? 

SI 

a  41! 

345 

a  328 

2p« 

0.135 
344 

aos: 

a7« 
& 

114 
L454 

\r> 

a9i.<5 

ii« 

dm 
122 

0.765 
248 

aei 

161 

a<24 

1J3 

I3S 

0.46 
149 

0.639 
252 

a»'> 

24fl 


FOE  WHICH  FULL  PREDICTIONS  ARE  GIVEN. 
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Ko. 

f:o 

% 

ijo 

Jlo 

:;• 

MS4 

8a 

Sao 

S«a 

Length  of  Berles  analysed. 

1 

0.083 
86 

0.045 
61 

0.480 
254 

0.046 
197 

0.200 
268 

0.071 
217 

Hourly  Ordlnates  for  236  days  beginning 
May  10, 1880.* 

2 

0.102 
63 

0.019 
51 

0.464 
258 

0.062 
196 

0.154 

aoo 

0.060 
154 

0.150 
252 

0.158 
146 

Hourly  Ordinatea  for  5  years,  1851, 1852, 
1860, 1861.  and  1805-9<j.t 

3 

4 

0.144 
134 

0.138 
132 

0.059 
09 

0.065 
83 

1.399 
6 

0.684 
0 

0.067 
78 

0.021 
208 

0.418 
299 

0.215 
802 

0.105 
888 

0.200 
178 

0.044 
309 

0.016 
181 

Honrly  Ordinates  for  1  calendar  year, 
1862.* 

Hourly  Ordinatea  for  1  year  beginning 
Aug.  1,1864.* 

0.040 
0 

5 

0.148 
137 

0.057 
125 

0.707 
14 

0.042   

14    

0.025 
340 

0.211 
806 

0.094 
116 

0.081 
09 

Hourly  Ordinates  for  1  calendar  year, 
1869.* 

6 

0.060 
115 

0.047 
116 

0.384 
237 

0.023 
237 

0.012 
288 

0.078 
199 

0.060 
204 

0.144 
158 

0.067 
145 

Honrly  Ordinates  for  1  year  beginning 
Apr.  1, 1802.* 

7 

0.074 
113 

0.023 
•       132 

0.214 
288 

0.013 
288 

0.008 
281 

0.042 
191 

0.043 
257 

0.242 
153 

0.124 
100 

Honrly  Ordinates  for  1  year  beginning 
Nov.  1,1882.* 

8 

0.091 
134 

0.644 
352 

•••••••• 

0.112 
312 

0.153 
110 

0.113 
Ul 

Hourly  Ordinates  for  2  years,  beginning 
July  1,  1891,  and  Jan.  1,  1894.* 

Hourly  Ordinates  for  8  calendar  years, 
1876.1877.  and  1878.* 

9 

0.104 
108 

0.030 
115 

0.407 
257 

1 

0.067 
235 

0.096 
213 

0.221 
141 

0.162 
85 

10 
11 
12 

0.106 
106 

0.073 
193 

0.064 
114 

0.082 
110 

0.040 
197 

0.044 
130 

0.426 
246 

0.887 
82 

0.227 
260 

0.068 
226 

0.096 
190 

0.140 
23 

0.064 
228 

0.254 
143 

0.867 
80 

0.320 
126 

0.101 
58 

0.096 
68 

0.106 
161 

Honrly  Ordinates  for  8  calendar  years, 
1876  to  1881. 1887  and  1888.* 

Hourly  Ordinates  for  5  months  of  1891 
and  8  months  of  1892.* 

Hourly  Ordinates  for  2  calendar  years, 
1865  and  1877.* 

1 

1 

1 



i 

13 

0.081 
264 

0.016 
310 

0.203 
371 

0.043 
23 

0.135 
278 

0.063 
328 

0.076 
191 

0.024 
178 

0.215 
138 

0.091 
345 

Hourly  Ordinates  for  2  years,  1858  and 
1894.* 

14 

0.051 
314 

0.075 
225 

* 

0.260 
123 

0.060 
35 

High   and   Low  Waters   for   1    year 
beginning  May  12, 1845.* 

Hourly  Ordinates  ttom  7  a.  m.  to  6  p.  m. 
for  2  calendar  years,  1887  and  1890.* 

Honrly  Ordinates  for  1  calendar  year, 
1869.* 

Hourly  Ordinates  for  1  year  beginning 
Oct.  6, 1889.* 

Hourly  Ordinates  for  1  calendar  year, 
1880.* 

Hourly  Ordinates  for  1  year  beginning 
May  1,1857.* 

Hourly  Ordinal  for  1  calendar  year, 
1852.* 

Hourly  Ordinates  for  1  calendar  year, 
1898.* 

Hourly  Ordinates  for  Oct.,  1842.* 

Honrly  Ordinates  for  1  year  beginning 
Feb.  1,1892.* 

15 
16 
17 
18 
18 
20 
21 
22 
23 

0.083 
132 

0.111 
120 

0.118 
114 

0.119 
118 

0.091 
273 

0.129 
319 

0.123 
20 

0.186 
S5 

0.161 
322 

0.087 
204 

0.048 
127 

0.060 
122 

0.058 
271 

0.066 
341 

0.085 
124 

0.080 
310 

0.064 
264 

0.104 
344 

0.433 
240 

0.686 
235 

0.479 
245 

0.172 
280 

0.043 
134 

0.167 
266 

0.224 
148 

0.466 
300 

0.034 
288 

0.110 
198 

0.118 
200 

0.121 
206 

0.024 
235 

0.010 
118 

0.067 
152 

0.060 
76 

0.069 
252 



0.083 
201 



........ 

0.302 
173 

0.288 
186 

0.217 
124 

0.287 
105 

0.377 
216 

0.528 
170 

0.888 
321 

0.027 
94 

0.165 
84 

0.103 
25 

0.168 
87 

0.075 
86 

0.832 
44 

0.166 
336 

1 

1 

1 

1 

0.034 
259 

0.151 
3G1 

0.091 
228 

24 

0.123 
342 

0.032 
36 

1.666 
144 

0.033 
281 

0.185 
•  33 

0.151 
59 

0.685 
170 

0.478 
114 

Hourly  Ordinates  for  1  calendar  year, 
1882.*                                                       1 

25 

0.860 
94 

0.135 
71 

0.697 
275 

0.041 
275 

0.024 
232 

0.025 
245 

0.079 
260 

0.021 
184 

0.056 
125 

0.028 
276 

Hourly  Ordinates  for  3  calendar  years, 
1869-1871.* 

26 

1 

0.368 
104 

0.124 
83 

0.382 
33& 

0.023 
335 

0.070 
307 

0.039 
87 

0.398 
156 

0.1A4 
221 

Hourly  Ordinates  for  4  calendar  years,  ' 
1863, 1864, 1865,  and  1870.* 

«■«■*«•• 

;    27 

1 

0.374 
126 

0.129 
HI 

0.767 
39 

0.045 
39 

0.060 
14 

0.022 
129 

0.170 
322 

0.054 
340 

0.061 
299 

0.064 
148 

Hourly  Ordinates  for  2  calendar  years, 
1874  and  1875.* 

;  28 

1 
1 

0.800 
147 

0.237 
119 

0.546 
130 

0.032 
130 

0.082 
166 

0.081 
353 

0.094 
84 

0.067 
313 

0.084 
224 

0.081 
•173 

Hourly  Ordinates  for  8  calendar  years,  , 
1874-1876.*                                                 ! 

'      29 

1 

0.465 
121 

0.136 
107 

1.137 
34 

0.067  ! 

34, 

0.085 
821 

0.142 
343 

0.260 
284 

0.055 
336 

Hourly  Ordinates  for  1  year  beginning 
June  27, 1893.* 

30 

0.444 
134 

0.161 
112 

1.077 

41 

0.064 
41 

0.067 
322 

0.123 
350 

0.899 
216 

0.495 
49 

Hourly  Ordinates  for  1  year  beginning 
Sept.  1,  1885.* 

.      31 
32 
33 

0.438 
296 

0.296 
176 

0.263 
193 

0.131 
231 

0.127 
142 

0.121 
178 

0.070 
216 

0.731 
185 

1.173 
259 

Hourly  Ordinates  for  58  days  in  1891, 
and  29  days  in  1898.* 

Hourly  Ordinates  for  1  calendar  year, 
1893.* 

Hourly  Onlinates  for  3  months,  Mar., 
Apr.,  and  May,  1891.; 

High  and  Low  Waters  for  2  months, 
Sept.and  Oct.,  1888.* 

1 

0.046 
146 

0.100 
215 

0.341 
190 

0.100 
118 

1 

1 

1                1 

84 

0.440 
155 

0.184 
110 

0.532 
157 

0.031 
154 

1 

0.036 

77 

0.086 
161 

r 

35 

1 

0.217 
207 

0.090 
120 

1.032 
77 

0.061 
76 

0.078 
6 

0.465 
18 

1.518 
128 

0.478 
73 

High  and  Low  Waters  for  X  calendar 
year,  1893.* 

1      86 

0.287 
272 

0.880 
285 

0.124 
241 

0.140 
232 

1.338 
57 

0.560 
292 

,    0. 079 

1 

0.151 
836 

0.110 
•    200 

High  and  Low  Waters  for  2  months 
Jan.  and  Feb.,  1892. '^ 

Honrly  Ordinates  for  1  calendar  year, 

1883.§ 

.  . . i 

55 

0.070 
239 

0.435 
226 

0.100 
90 

1 

438 


TABLE  4.— HARMONIC  CONSTANTS  FOR  THE  PORTS 


No. 


38 
89 
40 
41 
42 
43 
44 
4ft 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
60 
70 


Station. 


5' 


5« 


Singapore,  Malay  Peninsula . 
BatftYia,  Java 


Manila  (Paaig  River  Entr.),  Philippine  lalanda. 
Honolalu  (Oahn  Island),  Hawaiian  Islands — 

Apia  (Upolu  Island),  Samoan  Islands 

Wellington,  New  Zealand 

Port  Rnasell  (Bay  of  Islands),  New  Zealand 

Sydney  (Fort  Denison) ,  Australia 

Melbourne  (WilliamstowD),  Australia 

Port  Adelaide  (Semaphore),  Australia 

Rangoon ,  Burma 

Calcutta  (Kidderpore),  India 

Madras,  India 

Colombo  (Ceylon),  India 

Bombay  (Apollo  Bandar),  India 

Karachi,  India 


Aden,  Arabia 


Cape  Town  (Table  Bay),  Africa. 

Lisbon  (Arsenal),  Portugal 

Rochelle,  France 


Brest,  France 


Havre,  France 


Edinburgh  (Leith),  Scotland 

Hull  (Humber  River),  England 

Sheemess  (Thames  River  Entrance),  England. ., 

London  (London  Bridge),  England 

Dover,  England 


Portland  Breakwater,  England 

Liverpool,  England 

Greenock  (Firth  of  Clyde),  Scotland. 

Kingstown  (Dublin  Bay) ,  Ireland 

Qneenstown  (Cork  Harbor),  Ireland  . 
Wilhelmsbaven,  Germany 


0.949 
100 

0.912 
144 

0.963 
319 

0.475 
72 

0.095 
254 

0.085 
81 

0.192 
205 

0.470 
119 

0.294 
132 

0.880 
52 

0.676 
85 

0.891 
54 

0.292 
342 

0.238 
33 

L898 
45 

L298 
46 

L303 
35 

0.178 
127 

0.193 
39 

0.210 
67 

0.207 
69 

0.295 
119 


0.877  ' 

0.300 
41 

0.140 
48 

0.295 
112 

0.355 
192 

0.193 
224 


0.226 
44 


0.318 
845 

0.080 
271 

0.068 
328 

0.043 
97 

0.091 
181 

0.060 
339 

0.106 
276 

0.112 
274 

0.028 
172 

0.465 
178 

0.615 
170 

0.444 
94 

0.116 
277 

0.108 
90 

0.404 
854 

0.278 
319 

0.202 
240 

0.245 
90 

0.408 
83 

0.504 
122 

0.712 
137 

0.846 
331 

0.490 
93 

0.600 
221 

0.470 
47 

0.450 
101 

0.562 
28 

0.301 
233 

0.936 

1 

0.284 
27 

0.280 
351 

0.350 
181 

0.404 
68 


f. 
W 


0.120 
140 

0.458 
147 

0.203 
70 

0.040 
299 

0.027 
51 

0.084 
309 

0.080 
297 

0.039 
225 

0.072 
47 

0.142 

77 

0.181 
108 

0.211 
96 

0.600 
802 

0.238 
72 

0.303 
198 

0.847 
6 

0.605 
92 

0.374 
354 

0.171 
107 

0.529 
329 

0.250 
316 

0.221 
320 

0.120 
137 

0.472 
14 


M.o 


M, 
M,o 


0.197 
810 

0.029 
89 

0.002 
40 

0.069 
299 

0.015 
102 

0.076 
139 

0.034 
71 

0.007 
106 

0.067 
248 

0.045 
256 

0.018 
74 

0.020 
16 

0.030 
118 

0.027 
247 

0.014 
338 

0.011 
354 

0.051 
47 

0.042 
50 

0.048 
36 

0.011 
66 


0.007 
166 


0.015 
290 

0.031 
300 


I 


2.602 
300.0 

0.154 
847.0 

0.662 
803.1 

0.523 
109.4 

1.240 
186.0 

L596 
137 

2.543 
215.9 

1.604 
250.9 

0.806 
69.4 

1.700 
120.0 

6.778 
131.4 

3.626 
57.7 

1.032 
250.8 

0.579 
49.9 

4.087 
330.3 

2.635 
294.0 

1.569 
226.5 

1.596 
44.5 

3.829 
59.1 

5.622 
92.3 

6.761 
00.2 

8.741 
285.5 

6.144 
57.0 

7.812 
181.0 

6.297 
0.5 

8.313 
55.0 

7.202 
336.1 

2.048 
189.4 

0.976 
320.6 

4.357 
837.0 

4.166 
312.0 

4.215 
135.0 

5.340 
358.4 


M4 

■14^ 


M,o 


0.058 
264 


0.029 
333 

0.001 
28 


0.046 
832 

0.197 
87 

0.010 
52 

0.021 
49 

0.020 
174 

0.426 

.    170 

0.738 
87 

0.007 
194 

0.017 
170 

0.131 
328 

0.028 
7 

0.006 
313 

0.039 
96 

0.338 
196 

0.915 
356 

0.181 
85 

0.784 
85 

0.031 
24 

0.283 
272 

0.296 
44 

0.821 
20 

0.743 
229 

0.468 
23 

0.691 
211 

0.100 
42 

0.109 
354 

0.110 
180 

0.845 
175 


M, 


0, 
0,' 


0.035 
43 


0.010 
250 

0.002 


0.015 
185 

0.102 
62 


0.010 
259 

0.220 
86 

0.153 
323 

0.008 
160 

0.004 
27 

0.010 


0.048 
207 

0.005 
345 

0.013 

0.032 
284 

0.079 
309 

0.116 
325 

0.574 
301 


0.199 
60 


0.172 
102 

0.207 

55  t 

0.196  i 
881 


0.227 
34 


0.452 
272 

0.062 
311 

0.136 
289 

0.086  . 
98  I 

0.305 
166  , 

0.353  ' 
104 

0.461 
198 

a  813 
246 

0.003 
65 

0.090 
U4 

1.051 
116 

0.063 
44 

0.236 
242 

0.073 
34 

0.997 
314 

0.603 
277 

0.432 
221 

0.344 

22 

0.960 
41 

1.223 
72 

1.388 
80 

1.702 
202 

1.176 
33 

L4ft5 
154; 

1.046 
337  ' 

L467  ■ 
25 

1.357  , 

320  I 

0.477 
180 

1.903 
299 

0.707 
309 

a  794 
290 

0.857 
118 

0.798 
334 


0.»4g 

53 

0.4M 
121 

0.924 
279 

0.260 

6<J 

0.G74 

O.099 
3« 

0.(Bg 
140 

0.2» 

a 

0.216 
95 

as2o 

32 

0.2ST 

27 

0.107 

0.007 

3?T 

0.0M 

0.600 

4» 

0.654 
47 

0.£>7 
J7 

O.OS 
243 

0.301 


0.233 

321 

0.222 
324 

0.161 


0.451 

m 

0.400 

0.1SS 
!(<« 

0.163 

351 

0.371 
0.241 


aai: 

253 


On  the  first  line  for  each  station  the  amplitudes  (H)  are  given  in  feet,  and  on  the  second  line  the  epochs  (k)  in  degrees.   Tbe 
British  system  has  been  adopted  throughout  this  table. 

*  United  States  Coast  and  Geodetic  Survey.  t  B.  Roberts,  Nautical  Almanac  office,  London. 


FOR  WHICH  FULL  PREDICTIONS  ARE  GIVEN. 
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No. 

38 
30 
40 
41 
42 
48 
44 
45 
4fi 
47 
48 
49 
50 
51 
52 
53 
64 
55 
56 
57 
58 
50 
00 
61 
82 
03 
64 
65 
66 
67 
68 


?:» 


70 


Ol201 
83 

0.237 
146 

0.322 
322 

0.137 
66 

0.029 
252 

0.028 
67 

0.064 
205 

0.156 
117 

0.097 
120 

0.215 
56 

0.164 
56 

0.139 
44 

0.093 
845 

0.072 
26 

0.408 
44 

0.386 
46 

0.391 
31 

0.048 
114 

0.064 
39 

0.088 
58 

0.072 
60 

0.089 
103 


3:< 


0.135 
350 

0.100 
18 

0.050 
21 

0.108 
106 

0.128 
182 

0.063 
137 


0.108 
43 


S, 


0.190 
16 

0.111 
111 

0.182 
2S8 

0.040 
•     51 

0.014 
245 

0.019 
13 

0.007 
108 

0.056 
87 

0.042 

77  I 

0.070  I 
31  • 

0.026  , 

0.029  > 
359 

0.008 
115 

0.032 
88 

0.186 
49 

0.180 
50 

0.140 
38 

0.010 
300 

0.030 
265 

0.069 
271 

0.086 
278 

0.080 
344 


0.087 
283 


0.032 
292 


0.040 
327 


0.151 
202 


1.067 
348 

0.191 
294 

0.231 
840 

0.165 
109 

0.289 
184 

0.080 
325 

0.301 
276 

0.414 
272 

0.103 
164 

1.680 
181 

2.087 
170 

1.400 
100 

0.435 
281 

0.801 
05 

1.608 
3 

0.052 
323 

0.687 
246 

0.672 
88 

1.408 
83 

2.100 
126 

2.470 
130 

2.886 
333 

1.810 
97 

2.210 
225 

1.750 
56 

1.640 
110 

2.066 
28 

1.074 
230 

3.161 
6 

1.036 
42 

1.030 
356 

1.280 
176 

1.847 
71 


0.014 
340 


0.023 
276 

0.025 
272 

0.006 
161 

0.110 
165 

0.240 
149 

0.188 
153 

0.043 
306 

0.034 
54 

0.164 
16 

0.077 
339 

0.048 
231 


At 

A,° 


0.005 
320 


0.254 
170 

0.089 
93 

0.022 
267 

0.024 
44 

0.032 
220 

0.042 
280 

0.027 
198 


( 


0.088 
83 

0.112 
181 

0.129 
128 

0.184 
323 


0.235 
227 


0.083 
112 

0.228 
330 


0.051 
97 


0.016 
267 


0.061 
156 


0.529 
290 

0.2S6 
187 

0.048 
179 

0.017 
104 

0.200 
305 

0.061 
268 

0.076 
190 


0.092 
35 

0.157 
71 

0.246 
89 

0.348 
320 

0.101 
327 

0.129 
86 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


0.049    0. 

32    ! 


840 
159 

407 
66 

374 
101 

255 
34 

100 
49 

108 
25 

191 
126 

529 

75 


0.058 
226 

0.012 
316 

0.037 
280 

0.013 
138 

0.059 
109 

0.068 
108 

0.089 
200 

0.061 
247 

0.018 
66 

0.060 
76 

0.347 
120 

0.220 
21 

0.074 
260 

0.018 

41 

0.181 
311 

0.137 
278 

0.095 
225 

0.067 
25 

0.190 
44 

0.403 
69 

0.364 
57 

0.462 
288 

0.321 

48 

0.409 
169 

0.203 
340 

0.466 
43 

0.390 
290 

0.115 
135 

0.529 
286 

0.210 
301 

0.223 
277 

0.183 
80 

0.260 
309 


1£S4 
MS4° 


0.090 
99 

0.400 
212 

0.672 
80 

0.006 
289 

0.009 
253 

0.140 
30 

0.031 
320 

0.013 
155 


Sa 


0.180 
220 

0.554 
82 

0.264 
107 

0.407 
170 


0.452 
290 

0.267 
81 

0.406 
258 


0.308 
209 


0.482 
168 

0.815 
197 


0.241 
64 


0.174 
57 


0.305 
126 

1.325 
148 

2.873 
156 

0.398 
217 

0.313 
308 

0.110 
355 

0.130 
68 

0.386 
356 

0.124 
256 


Saa 

Ssao 


0.312 
234 


0.103 
52 

0.090 
33 


Length  of  aeries  analysed. 


0.085 
240 


0.226 
88 

0.171 
335 

0.923 
.129 

0.315 
126 

0.138 
111 

0.137 
205 

0.152 
149 

0.124 
132 

0.111 
76 


0.239 
192 

0.203  ! 
229 


0.312 
218 


I 


0.209 
196 


0.401 
250 

0.485 
240 


0.242 
274 


0.062 
129 

0.086 
154 

0.148 
151 


0.046 
155 


0.161 
201 

0.058 
183 


Hourly  Ordinates  for  1  year  beginning 
Oct.  1, 1882. : 

I^Yom  the  German  Tide  Tables  for  1899. 

Hoarly  Ordinates  for  192  days  beginniDS 
Feb.  12, 1901.* 

Hourly  Ordinates  for  1  year  beginuinir 
June  17,  1891.- 

From  the  German  Tide  Tables  for  1899. 
Hourly- Ordinates  for  1  calendar  year, 

ItfVL 

Hourly  Ordinates  for  58  days  beginning 
Sept  14, 1841.* 

High  and  Low  Waters  for  2  mouths, 
Jan.  and  Feb.,  1894.* 

High  and  Low  Waters  for  1  month, 
May,  1894.* 

Hourly  Ordinates  for  2  years  beginning 
Jan.  1,  1889,  and  Jan.  1, 1893.|| 

Hourly  Ordinates  for  15  years  beginning 
Mar.  1,  1880.^,  Ti 

Hourly  Ordinates  for  14  years  beginning 
Mar.  22,  1881.J,i: 

Hourly  Ordinates  for  10  years  lieginning 
Feb.  1,  1880.  li 

Hourly  Ordinates  for  6  years  beginning 
Feb.  1, 1884.11 

Hourly  Ordinates  fbr  17  years  beginning 
Jan.  1,  1878.<5,i; 

Hourly  Ordinates  for  27  years  beginning 
May  1,1867.5,11 

Hourly  Ordinates  for  15  years  beginning 
Mar.  3,  1879.^,11 

Hourly  Ordinates  for  1  calendar  year, 
1888.* 

Hourly  Ordinates  for  January,  1897.* 

Hourly  Ordinates  for  1  calendar  year, 
1896.** 

Hourly  Ordinates  for  2  calendar  years, 
1873  and  1875.** 

Hourly  Ordinates  for  1  calendar  year, 
1895.** 

Devised  ftt>m  British  Tide  Tables  for 

1894. 

Devised  from  British  Tide  Tables  for 
1894. 

Hourly  Ordinates  for  1  year  beginning 
Dec.  21,  1843.* 

Inferred  from  constants  for  Sheemess 
and  British  Tide  Tables  for  1894. 

Hourly  Ordinates  for  3  calendar  years, 
1883, 1884.  and  1885.^ 

Hourly  Ordinates  for  4  years,  1851, 1857, 
1866,  and  1870.$ 

Hourly  Ordinates  for  7  years,  1857-1860 
andl866-1870.§ 

High  and  Low  Waters  for  1  calendar 
year,  1897.* 

Devised  from  British  Tide  Tables  for 
1894. 

Devised  from  British  Tide  Tables  for 
1884. 

Hourly  Ordinates  for  3  years,  1881, 1891, 
1893.t^ 


1  Japanese  Government. 

$  Proe.  B07.  Soo.  1886  and  1889. 


II R.  W.  Chapman  and  Captain  Inglis. 
II  Reports  of  the  Survey  of  India. 


-*  Ph.  Hatt,  Paris.  France, 
tt  Reichs-Marine- Amt,  Berlin. 


440 


TABLE  5.— ANNUAL  VARIATION  IN  MEAN  SEA  LEVEL 


a 

o 

IB, 
1 

2 
3 

4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

10 
17 
18 
10 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

81 
32 
38 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

50 
57 
58 
50 
60 

01 
62 
63 
64 
65 

66 
67 
68 
69 

70 


Station. 


St.  Johns,  Newfoundland. 

Halifax,  Nova  Scotia 

Eastport,Me 

Portland,  Me 

Boston,  Mass 


Newport,  R.  I 

New  London,  Conn . 
WlUets  Point,  N.Y 
NewYork,  N-Y.- 
SandyBook,  N.J... 


Philadelphia,  Pa 

Old  Point  Comfort,  Va. 

Washin^D,  D.  C 

Baltimore,  Md 

Wilmington,  N.  C 


Charleston,  8.  C 

Savannah  Entrance,  Ga. 

Femandina,  Fla 

Kev  West,  Fla 

Galveston,  Tex 


Buenos  Ayres,  Argentina. . . 
Cape  Horn,  South  America. 

Valparaiso,  Chile 

Panama,  Colombia 

San  Diego,  Cal 


San  Francisco  Entrance,  Cal. 

Astoria,  Oreg 

Port  Townsend,  Wash 

Sitka,  Alaska 

Kodiak  (St.  Paul),  Alaska... 


St  Michael,  Alaska 

Yokohama,  Japan 

Nagasaki,  Japan 

Tientsin  Entrance,  China. 
Shanghai,  China 


Amoy,  China 

Hongkong,  China 

Singapore,  MalKy  Peninsula... 

Batavia,  Java 

Manila,  Pasig  Riv.  Entr.,  P.  I. 


Honolulu,  Hawaiian  Islands. 

Apia,  Samoa  Islands 

Welllugton.  New  Zealand  ... 
Port  Russell,  New  Zealand . . 
Sidney,  New  South  Wales... 


Melbourne,  Victoria 

Port  Adelaide.  South  Australia. 

Rangoon,  India 

Calcutta,  India 

Madi-as,  India 


Colombo,  Ceylon,  India. 

Bombay,  India 

Karachi,  India 

Aden,  Arabia 

Cape  Town,  Afi*ioa 


Lisbon,  Portugal 

Roohelle,  France 

Brest,  France 

HaAnre,  France 

Edinburgh  (Leith),  Scotland. 


Hull,  England 

Sheerness,  England 

London,  England 

Dover,  England 

Portland  Breakwater,  England. 


January 


+0.3 

+0.1 

0.0 

0<0 

—0.1 

0.0 
—0.2 

0.0 
—0.2 
-0.3 

-0.7 
—0.2 
+0.1 
—0.3 
—0.1 

—0.1 
—0.3 
—0.3 
+0.1 
—0.5 

+0.2 


+0.1 

-0.2 

0.0 

+0.1 
+0.4 
+0.3 
+-0.2 
0.0 


0.0 


—1.6 


+0.2 

+0.4 


—0.4 


—0.1 


0.0 


+0.1 
-0.8 
—1.8 
+0.3 

+0.2 
+0.2 

0.0 
+0.1 

0.0 


0.0 
+0.2 
+0.2 


0.0 


16 


+0.3 
0.0 
+0.1 
—0.1 
-4).l 

—0.1 
—0.8 
—0.1 
—0.3 
—0.3 

—0.9 
—0.3 
—0.1 
—0.3 
—0.2 

—0.2 
—0.8 
—0.4 
0.0 
—0.6 

+0.3 


+0.2 

-0.4 

0.0 

0.0 
+0.8 
+0.3 
+0.2 
—0.3 


0.0 


—1.9 


+0.1 
+0.3 


—0.6 


-0.1 


0.0 


0.0 
—1.1 
—1.8 
+0.1 

+0.2 
+0.2 
—0.1 
+0.2 
0.0 


-0.1 
+0.1 
+0.1 


0.0 


Liverpool,  England 

Greenock,  Scotland 

Kingstown,  Ireland 

Queenstown,  Ireland 

Wilhelmshaven,  Germany , 


+0.6 
+0.4 


+0.5 
+0.3 


February 


1 


+0.2 
—0.1 
+0.1 
—0.1 
—0.2 

—0.1 
—0.3 
-0.1 
-0.4 
—0.8 

—0.9 
—0.8 
—0.4 
^0.3 
—0.8 

—0.3 
—0.8 
-0.4 
—0.1 
—0.6 

+0.4 


+0.2 

—0.7 

0.0 

—0.1 
+0.2 
+0.3 
+0.3 
-0.5 


-0.1 


—2.0 


— O.l 
+0.2 


—0.5 


—0.1 


0.0 


—0.1 
—1.2 
—1.8 
—0.2 

+0.2 
+0.2 
—0.1 
+0.2 
0.0 


—0.2 

0.0 

—0.1 


—0.1 


+0.3 
+0.2 


16 


+0.1 
—0.2 
+0.1 
—0.2 
—0.2 

—0.2 
—0.4 
—0.1 
—0.4 
—0.3 

—0.8 
—0.4 
—0.6 
—0.3 
—0.3 

—0.4 
—0.2 
—0.4 
—0.2 
—0.6 

+  0.5 


+0.2 
— LO 
—0.1 

—0.2 

0.0 

+0.2 

+a3 

—0.5 


—0.2 


March 


0.0 
-0.2 
+0.1 
—0.2 
—0.1 

—0.2 
—0.3 
—0.1 
-0.3 
-0.2 

—0.6 
—0.4 
—0.7 
—0.2 
—0.3 

-0.4 
-0.1 
—0.3 
—0.3 
—0.5 

+0.5 


+0.2 
—1.1 
—0.1 

—0.4 
-0.1 
—0.1 
+0.2 
—0.5 


—0.2 


—1.8 


—0.2 
0.0 


—0.5 


—0.2 


+0.1 


—0.3 
—1.2 
—1.8 
—0.4 

+0.2 
+0.2 
—0.2 
+0.2 
0.0 


—0.2 
—0.1 
—0.2 


^0.1 


+0.1 
0.0 


16 


0.0 
—0.1 

+ai 

—0.2 
—0.1 

-0.2 
-0.3 
—0.1 
—0.2 
—0.2 

—0.3 
—0.3 
-0.7 
—0.1 
—0.3 

-0.3 
0.0 
—0.2 
—0.3 
—0.3 

+0.5 


April 


+0.1 
—0.9 
-0.2 

—0.5 
-0.1 
—0.2 
+0.1 
—0.4 


—0.3 


—1.5        —1.0 


—0.2 
—0.2 


—0.5 


—0.2 


+0.1 


—0.3 
— L2 
—1.8 
—0.5 

+0.2 
+0.1 
^0.1 
+0.3 
0.0 


—0.3 
—0.2 
—0.3 


—0.2 


0.0 
-0.1 


—0.1 
-0.1 
+9.1 
—0.2 
0.0 

-0.2 
—0.2 
—0.1 
—0.1 
-0.1 

+0.1 
—0.2 
-0.5 
0.0 
—0.3 

-4.2 

0.0 

0.0 

—0.3 

-0.2 

+0.4 


16 


May 


I 


—0.2 

0.0 

+0.1 

—0.2 

0.0 

—0.1 

—0.1 

0.0 

0.0 

0.0 


—0.2 
+0.1 
0.0 
^0.2 
+0.1 

0.0 

0.0 

+0.1 

+0.1 

0.0 


+0.1 
—0.6 
-0.2 

—0.5 
—0.1 
—0.2 
+0.1 
—0.4 


-0.3 


-0.5 


—0.3 
—0.3 


—0.3 
—0.5 


.^.4 


—0.1 


+0.1 


—0.2 
—1.1 
—1.8 
—0.5 

+0.2 
0.0 
0.0 

+0.3 
0.0 


-0.3 


—0.1 


+0.1 


—0.1 
— LO 
— L9 
-4.5 

+0.2 
0.0 
0.0 

+0.3 
0.0 


—0.3 
—0.2 
—0.4 


—0.2 


—0.2 
—0.3 


-0.3 
—0.2 
—0.4 


—0.2 


—0.8 
—0.4 


+0.4 

+0.6 

-0.1 

0.0 

-0.2 

+0.1 

0.0 

+0.1 

—0.2 

—0.2 

—0.1 
+0.1 
+0.2 
—0.3 
—0.1 

+0.2 


—0.1 
+0.1 
+0.3 
—0.3 
—0.1 

ao 


0.0  I 
-0.3 
—0.8  I 

I 

—0.5 
—O.l 
—0.2  I 
0.0  I 
—0.4  ' 


0.0 
—0.1 

— a3 

—0.4 
0.0 
—0.2 
—0.1 
—0.5 


—0.3 


>.2 


—0.1 


+0.4 


—0.8 
—0.6 


-0.2 


—0.1 


+0.1 


0.0 
—0.8 
— L9 
—0.8 

+0.2 
—0.1 
+0.1 
+0.4 
0.0 


-0.2 
—0.2 
—0.3 


-0.2 


—0.4 
—0.4 


,3 
—0.8 


—0.1 


+0.1 


+-0.1 
—0.6 
— L8 
—0.2 

+0.1 
—0.1 
+0.2 
+0.4 
0.0 


—0.2 
-0.2 
—0.3 


-0.2 


—0.4 
—0.5 


16 


-Ol2 

-rai 

-0.1 
+0.1 

0.0 
+0.1 
+0.1 
-rO.2 
+6.1 

+B.7 
+0.1 
tO.3 

+0.1 
-«.l 

-0.1 
+0.1 
+0.4 
-«.3 
-0.1 

-0.1 


0.0 
+0.i 
-Ol3 

-0.3 
+0.1 
-0.2 
-0.! 
-0.6 


+0.S 


-4X 
-0.5 


—ail    -41 


-4).  2 
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+0.2 
-0.3 
-1.6 
-4).l 

-41.1 

-Ai: 

+0.2. 

+a3 

0.0 


-41 
-0.2 
-42 


-41 


-44 

-as 


FOE  THE  PORTS  VOS.  WHICH  PULL  PREDICTIONS  ARE  GIVEN. 


44: 


• 

u 

J 

1 

2 
3 

4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 

i    17 
18 

19 

20 

21 
22 

June 

July 

1                                   1 
August                September                October 

Ko^'ember 

December 

1 

16 

1                16 

1 

10 

1 

16 

1 

16 

1 
1             16 

1             16 

1 

-4).  2 

0.0 

0.0 

—0.1 

+0.1 

-fO.l 
+0.1 
+0.2 
+0.2 
+0.1 

+0.7 
-rO.8 
+0.5 
+0.1 
-0.1 

—0.1 
+0.1 
+0.4 
—0.8 
-0.1 

—0.8 

—0.2 
0.0 

—0.1 
0.0 

+0.1 

+0.1 
+0.1 
+0.2 
-J  0.1 
Jrt.l 

+0.7 
+0.3 
+0.6 
+0.2 
0.0 

—0.1 
+0.1 
+0.3 
—0.2 
-0.2 

—0.4 

—0.1 
—0.1 
—0.1 
0.0 
+0.1 

+0.1 
+0.1 
+0.2 
+0.1 
+0.1 

+0.6 
+0.4 
+0.5 
+0.2 
+0.1 

-0.1 
+0.1 
+0.3 
—0.2 
-0.1 

—0.4 

-4).l 
-0.2 
—0.1 
+0.1 
0.0 

+0.1 
+0.1 
+0.2 
+0.1 
+0.1 

+0.3 
+0.4 
+  0.3 
+0.2 
+0.1 

—0.1 
+0.1 
+0.1 
—0.1 
0.0 

-0.4 

-0.1 
—0.3 
—0.1 
+0.1 
0.0 

+0.1 
+0.1 
+0.1 
+0.1 
+0.1 

+0.1 
+0.3 
+0.1 
+0.2 
+0.2 

—0.1 
+0.1 
0.0 
—0.1 
+0.1 

—0.3 

-0.1 
—0.3 
—0.1 
+0.2 
0.0 

+0.1 
+0.1 
0.0 
+0.1 
+0.2 

0.0 
+0.2 
-0.1 
+  0.2 
+0.2 

+0.1 

+0.2 

0.0 

0.0 

+0.3 

-0.3 

—0.1 
—0.2 
—0.1 
+0.2 
0.0 

+0.1 
+0.1 
0.0 
+0.1 
+0.2 

0.0 
+0.2 
—0.2 
+0.8 
+0.3 

+0.2 
+0.2 
—0.1 
+0.1 
+0.5 

^.2 

—0.1 
-0.1 
-0.1 
+0.2 
0.0 

+0.1 
+0.2 
-0.1 
+0.2 
+0.2 

+0.1 
+0.1 
—0.3 
+0.2 
fO.Z 

+0.3 
+0.2 
0.0 
+  0.3 
+0.7 

—0.2 

0.0 

0.0 

—0.1 

+0.2 

0.0 

+0.1 
+0.2 
-0.1 
+0.2 
+  0.3 

+0.1 
+0.1 
—0.2 
+0.2 
+0.3 

+0.4 

+0.2 
+0.1 
-rO.4 
+0.8 

-0.1 

0.0 
+0,2 
—0.1 
+0.2 
+0.1 

-\o.i 

+0.2 
—0.1 
+  0.2 
+0.2 

+0.2 

0.0 

0.0 

+0.1 

+0.8 

+0.4 
+0.1 
+0.1 
+0.4 
—0.8 

-0.1 

+0.1 
+0.3 
—0.1 
+0.1 
+0.1 

+0.1 
+0.2 
—0.1 
+0.2 
+0.2 

+0.1 
0.0 

+0.1 
0.0 

+0.2 

+0.4 
0.0 
+0.1 
+0.4 
+0.6 

-0.1 

+0.1 
+0.3 
-4).l 
+0.1 
0.0 

+0.1 
+0.2 
-0.1 
+0.1 
+0.1 

0.0 

0.0 

+0.4 

—0.1 

+  0.2 

+0.8 
—0.1 
+0.1 
+0.4 
+0.4 

—0.1 

+0.2 

+0.3 

0.0 

0.0 

0.0 

+0.1 

+0.1 

0.0 
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TABLE  6.— MOON'S  TRANSITS,  AND  EQUATION  OF  TIME,  1903. 
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TABLE  6.— MOON'S  TRANSITS,  AND  EQUATION  OF  TIME,  1903. 
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Chreenmoh  Mean  Civil  Time  of  the  Moan's  tfpper  and  Lower  Transited  and  the  Equation  of  Jitne. 


Jnly. 


Angnst. 


I 


TraDsit. 


I  g  iMerid 


Diff. 

fori 

hr.of 

loo- 


_  ^  ian  of 
«  '  Green- 
^  I  wich.      gl 
S  I  itude.! 


Equa- 
tion of 
time. 


Transit. 


1 
2 


h.  in.  I  m. 

(5  26)1  2. 1 

.     17  51 

!      (6  IS) 
I    18  39 


+8.4 


2.0     4-3.6 


qi  (7  03):  2.0  ;  +3.8 

^  19  27  I 

A  (7  51)1  2.0  ;  +4.0 

*  20  15  [  ' 

-  (8  30)    2.0     -1-4.1 

°  21  03 


6 .      (»  27) 

21  51 

7  (10   15) 

22  40 

8  (11  04) 

23  28 

9  (11  W) 
10 


h.tn. 
(0  36) 
19  00 

(7  24) 

19  49 

(8  13) 

20  37 

(9  01) 

21  25 

(9  48) 

22  12 


m. 
2.0 


September. 


October. 


Transit. 


Transit. 


November. 


December. 


Transit. 


Transit. 


V         i  I  DJff- 


time. 


ian  of  hrlof"?^?^ 


Green- 
wich. 


lon- 
tude. 


Equa- 
ionof 
time. 


m. 
+  6.2 


2. 0  +6. 1 

I 

2.0  ;  +6.1 


h.m.,   m.       tn. 
(7  45)  2.0  +0.2 
20  08 

(8  32)  2. 0  1  —0. 1 
20  55 


(0  18),  1.9 
21  41 


2.0  +6.0   (10  04).  1.9 
,        22  26 

2.0  '  +5.9   (10  48) 
23  10 


2.0   +4.3  ,  (10  35;  1.9  ,  +5.8   (11  32) 


22  59 

2.0  +4.6   (11  22)  1.9  i  +5.7 
;      !  23  44 


23  54 


2. 0  1  +4. 7 
2. 0  +4. 8 


1.9  +5.6 


2.0 


+5.0 


11 
12 
13 
14 
15 
16 
17 
18 
19 
20 


0  15 

(12  38) 

1  01  '  1. 9     +5. 1 
(13  24), 

1  46  ,  1.9     +5.2 
(14  08) 

2  30     1. 8      +5. 4 
(14  52) 

3  14     1.8      +5.5 
(15  36) 

3  57     1.8     +5.6 
(16  19) 

4  41 

(17  04) 

5  26     1.9  I  +5.8 
(17  50)  I 

6  14     2.0  I  +6.9 
(18  39) 

7  05     2. 2  I  +6. 0 
(19  31)  ' 


(12  06) 

0  29  !  1.8     +5.5 
(12  51) 

1  13     1.8     -4-6.3 
(13  34) 

1  56     1.8     +5.2 

(14  18) 

2  40  I  1.8     +5.0 
(15  02) 


1.9 


+4.9 


3  25 
(15  47) 

4  11      2.0       }-4.7 
(16  U)  • 


1.9     +5.7 


4  59 

(17  24) 

5  50 
(18  17) 

6  44  i  2. 3 


2.1      +4.5 


2.2 


7  59 
(20  27) 


2.3 


+6.1 


2.5     +6.1 


+6.2 


91  I  8  56 

.  (21  26) 

22  9  57     2. 6 

.  122  28) 

2q  i  10  59  ;  2. 6     +6. 2 

^"^  1  (23  30) 

24.  1 2.5  j  +6.3 

'  12  00 


25 
26 
27 
28 
29 
30 
31 


(19  12) 

7  41 
(20  11) 

8  41 
(21  11 » 

9  41 
(22  11) 

10  41 
(23  11) 

11  40 

(0  08) 
12  36 

(1  04) 
13  30 

+4.3 

+4.1 

2.4  '  +3.9 

i 

2.5  +3.7 


1.8 
1.8 
1.8 


—0.4 


Merid-  for  1  Lt?„"?;i  Merid- 


id-  fori] 
tan  of  !hr.of 
Green-   lon- 
wich.  I  gi- 
tude. 


**™«-  I  Green- 
wich. 


J^  m.  '  m.  \     m. 
(7  59)1  1.9  1—10.0 
20  22  '  i 


(8  44)1  1.9 
21  06 


—10.3 
—10.6 


(9  28)    1.8 
i    21  50  I  I 

—0.7  I    (10  12)    1.9  —10.9 
22  34 


fori  *il"5; iMerid-  fori 
hr.of 


h.  m. 
(8  50) 
21  12 

(9  35) 

21  58 

(10  22) 

22  46 


Ion- 

gj. 

tude. 


Eqna- 
tl«nofi^7;jy  i;r:o'f|tionof 


lime. 


Green-   Ion- 
wich.      gi- 
tude. 


time. 


in.        m.    I  h.  M.     in.       m. 

1. 9  _16. 3  I  (8  59)   2. 0   —11. 2 

I  21  23 

1.9   —16.3  '  (9  48)    2.1   —10.8 

I  22  1^ 

2.0   —16.3  (10  41)    2.3   —10.5 

I  23  09 


(11  10);  2.1 
23  35 


—2.0 
—2.4 
—2.7 
—3.1 


(12  16)1 

0  39  !  1. 8 
(13  01) 

1  23     1.9 
(13  46) 

2  09     2. 0 
(14  33) 

2  57  I  2. 0 
(15  22) 

3  47  '  2. 1     —3. 4 
(16  12) 

4  39     2.2 
(17  06), 

5  34  i  2. 3  I  —4. 1 
(18  02) 

6  30 
(18  59) 

7  28 
(19  57> 

8  26     2.4 

(20  55)  \ 

9  24     2.4  I  —5.5 
(21  52), 


—1.0      (10  57) 
23  19 

—1.4      (11  42) 
—1.7 


1.9 
1.9 
2.0 
2.0 


—11.2 
—11.6 
—11.8 
—12.1 
—12.4 
—12.  7 
—18.0 


—3.8 


2. 4     —4. 5 

2.4  '  —4.8 
-5.2 


0  06 

(12  29) 

0  63 
(13  18) 

1  43     2. 1 
(14  09)! 

2  35     2. 2 

(15  02) 

3  30  I  2.3 
(15  58) 

4  26     2. 4  !— 13. 2 

(16  54)  I 

5  22     2.4  —13.5 

(17  51)  ! 

6  19     2.4   —13.7 
(18  47) 

7  16  '  2.3   —13.9 
(19  43) 

8  10     2.8  —14.2 

(20  37)  ! 

9  04     2. 2   —14. 4 

(21  30) 

9  56     2.2 
(22  22) 


10  20  .  2.3     —5.9       10  48     2.2 
(22  48). 


2. 5     +6. 3 


2.5 
2.5 
2.4 
2.4 
2.3 


+  3.5 
+3.3 
+8.0 
+2.8 
+2.5 


11  15     2.3 

(23  42) 


2.2 


—6.2  , 

—6.6 

—6.9 


(23  14)' 
11  40     2.2 


(0  30) 
13  00 

(1  29)!  2.4     +6.3 

13  57  I 

(2  25) 

14  52 

(3  18) 

15  44  , 

(4  09)    2. 1      +6. 3 

16  34 


2. 8     +6. 3 
2.2     +6.3 


I 


(4  69) 

17  23 

(5  48) 

18  12 


2. 0     +6. 3 


2.0 


+6.2 


(1  57)    2.2      +2.3 

14  23  I 

(2  49)    2.1      +2.0 

15  14 

(3  40)    2.1      +1.7 

16  05  , 

(4  30)    2.1      +1.4 

16  54 

(5  19)    2.1      +1.1 

17  44 

(6  08)    2.  0     +0. 8 

18  33 

(6  57),  2.0  I  +0.5 

19  21  ; 


12  08 

(0  35)    2. 2 

13  01  I 


(1  27)j  2.2  I  -7.3 
13  53  ' 


(0  05)    2. 2 
12  31 


—14.6 
—14.8 
—15.0 
—15.1 


(2  18):  2.1 

14  44 

(3  09)    2. 1 

15  35 

(4  00)    2. 1  I   -8. 3 

16  25 

(4  50)    2.1 

17  14 

(5  39)    2. 0     —9. 0 

18  03 

(6  26)    2. 0     —9.  3 

18  50  . 

(7  13)    1. 9     —9.  7 

19  36 


-7.6 
-8.0 


—8.7 


(0  57)    2. 1    —15. 3 

13  23  ; 

(1  48)    2.1  j— 15.5 

14  14 

(2  39)    2. 1   —15. 6 

15  05 

(3  30)   2. 0  —15. 7 

15  54 

(4  19)   2. 0   —16. 8 

16  43 

(5  06)    2.0   —15.9 

17  30 

(5  53)    1. 9    —16. 0 

18  16  ;       I 

(6  38)    1.9   —16.1 
19  00 

(7  22)    1. 8   —16. 2 
19  44 

1.8   —16.2 


(8  06) 
20  28 


I 


I  2.2 

(12  01): 

0  28     2. 2 
(12  55) 

1  23  I  2.3 

(IS  51)j 

2  20  '  2. 4 

(14  48)1 

3  18  '  2.4 
(15  46) 

4  15  ',  2.4 
(16  44), 

5  11  '  2.3 

(17  39) 

606  '  2.2 

(18  33) 

6  59     2.2 
(19  25) 

7  50     2. 1 
(20  16) 

8  41      2.1 
(21  06) 

9  31  i  2.1 
(21  56)' 

10  22     2. 1 

(22  47)' 

11  12  !  2. 1 
(23  38)' 

2.1   —14.7 

12  03 

(0  29),  2.1    -14.5 

12  54 

(1  20)    2.1  '-14.3 

13  45 

(2  10)1  2.1    -14.0 

14  34  I 

(2  59)   2.0   —13.7 

15  22 

(3  46)    2.0   -13.5  ' 
10  09  I 


—16.3 

—16.3 

—16.3 

—16.3 

—16.2 

—16.2 

-16.1 

—16.0 

—15.9 

—15.8 

-16.6 

15.5 

-15.3 

—15.1 

1 

—14.9 

(11  38)    2.4   —10.1 
—  9.7 


0  06     2.4 
(12  36) 

1  06  I  2. 5   —  9. 3 
(13  36)  I 

2  06  I  2.5   —  8.8 
(14  35) 

3  06     2. 4   —  8. 4 
(15  33) 

4  02     2.3   —  8.0 
(16  29) 

4  66  '  2.2  —  7.5 

(17  22)' 

5  48  '  2. 1   —  7. 1 
(18  14) 

6  39     2. 1   —  6. 6 
(19  04) 

7  28  I  2. 1   —  6. 1 
(19  53) 

8  18     2. 1   —  6. 7 
(20  42)' 

9  07  ,  2.1   —  5.2 
(21  82) 

9  67  !  2. 1   —  4. 7 
(22  22) 

10  47     2. 1   —  4. 2 

(23  12) 

11  37     2.1   —  3.7 


(0  02)  2.1  '—  3.2 

12  27  I 

(0  52)  2.0   —  2.7 

13  16 


(1  40)    2.0 
14  03 


2.2 


(2  26)    1. 9—1.7 
14  49 


(3  12) 
15  34 


(4  32),  1.9    -13.2 

16  54  I 

(5  16)    1. 8    —12. 9 

17  38  , 


(6  00)    1.8 

18  22  , 

(6  43)      1. 8 

19  05  , 

(7  27)    i.g 

19  49 

(8  12)    1.9 

20  35 


-12.6 
—12.2 
—11.9 
—11.6 


(3  56) 

16  17 

(4  38) 

17  00 

(5  21) 

17  43 

(6  05) 

18  27 

(6  49) 

19  12 
(7  36) 

;    20  01 

.     (8  26) 

20  53 

(9  20) 
I    21  48 


1.8 
1.8 


—  1.2 

—  0.7 


1.8   _o.2 


1.8 
1.8 
1.9 
2.0 
2.2 

2.3 


+  0.3 
+  0.7 
+  1.2 
+  1.7 
+  2.2 
+  2.7 


The  lower  transits  are  inclosed  in  parentheses.  In  Table  6,  0^  is  midnight,  \2*^  is  noon ;  all  honrsless  than  12  are  in  the  forenoon 
(a.m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance.  15:42iH  3:42  p.m. 

To  adapt  this  table  to  the  local  time  of  another  meridian,  add  the  tabular  hourly  difference  for  each  hour  or  15°  of  west 
longitude,  and  subtract  the  same  for  east  longitude. 

The  equation  of  time  is  for  Greenwich  apparent  noon,  and  is  such  that  when  applied  according  to  Higu  to  apparent  time  the 
result  is  mean  time.    See  explanation  of  tables,  p.  27. 
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.    TABLE  7.— MOON'S  PHASES,  APOGEE  AND  PERIGEE,  1903. 


Oreenwieh  Mean  Civil  Time  of  the  Moon's  Phcbses^  Apogee^  and  Perigee. 


Moon*8  pbaaes. 

Moon  in — 

#  New  Moon. 

D  First  Qnartc 

5r. 

O  Full  Moon. 

C  Last  Quarter. 

Apogee. 

Perigee. 

mo,     d,     h,    tR. 

mo.     <i.     \, 

m. 

mo.     d,     h.    m. 

mo.     d,     h.    m. 

1    mo,     d.        h. 

mo,      d.      ft. 

Jan.     6    21 

56  ;  Jan.    13    14    17 

Jan.    20    11    49 

Jan.    13    02.9 

Jan.    28    14    39 

Feb.     5    10 

12  !  Feb.    12    00    58 

Feb.    19    06    23 

Jan.    25    22.3 

Feb.    10    13.3 

Feb.   27    10    20 

Mar.     6    19 

14 

Mar.   13    12    13 

Mar.   21    02    08 

Feb.   22    13.0 

Mar.   10    12.9 

Mar.  29    01    26 

Apr.     5    01 

51  ;  Apr.    12    00    18 

Apr.    19    21    30 

Mar.   22    08.6 

1 

Apr.     5    18.8 

Apr.    27    13    31 

May     4    07 

26 

May    11    13    18     May    19    15    18 

Apr.    19    04.8 

May      1    05.0 

May  26    22    50 

June    2    13 

24 

June  10    03    08  1  June  18    06    44 

May    16    22.9  i 

May    28    21.4 

1  June  25    06    11 

July     1    21 

02 

July     9    17    43     July   17    19    24 

'  June  13    13.2 

j 

June  26    02.6 

i  July    24    12    46 

July  31    07 

15 

Aug.     8    08    54     Aug.   16    05    22 

July  10    20.5 

July   24    11.7 

1  Aug.   22    19    51 

Aug.  29    20 

34 

Sept.    7    00    20 

Sept.  14    33    14 

Aug.     6    22.8  ' 

Aug.   21    20.9 

Sept.  21    04    31 

Sept.  28    13 

08 

Oct.      6    15    24 

Oct.    13    19    56 

Sept.    3    07.3 

Sept.  19    02.3 

Oct.    20    15    30 

Oot.    28    08 

32 

Nov.     5    05    28 

Nov.   12    02    46 

Sept.  30    22.5 

Oct.    16    15.7 

Nov.   19    05    10 

Nov.  27    05 

37     Dec.     4    18    13 

Deo.    11    10    53 

Oot.    28    17.9 

Nov.    10    13.8 

Deo.    18    21    26 

Dec.    27    02 

22 

Nov.  25    15.0 

Dec.    23    10.3 

• 

Dec.      7    08.9 

In  the  above  table  0^  is  midnight,  12^  la  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.),  all  greater  are  In  theaffesnioon 
(p.  m.)  and  when  diminished  by  12  give  the  times  after  noon ;  lor  instance,  15:42  is  3:42  p.  m. 

This  Uble  may  be  adapted  to  any  other  meridian  than  Grecnwioh  by  adding  the  longitude  in  time  when  it  is  east,  and  , 
subtracting  it  when  west. 

TABLE  8.— MOON'S  DECLINATION,  1903. 

■ 

Oreenwieh  M 

^ean  Civil  Time  of  the  Moon's  greatest  Declination  North  and  South  and 

Passage  over  the  Equator. 

Moon  on  Equator. 

Moon  Farthest  North. 

1 1 

Moon  on  Equator. 

Moon  Farthest  South. 

Time. 

Time. 

Declination.       1 

Time.                | 

Time. 

1      Declination. 

9IU>«       d»       li,     fit. 

mo.     d.     h. 

m. 

O           ' 

1 
mo,     d,     h,    m. 

mo,     d,     K,   m. 

o        t 

Jan.     5    07    29 

Jan.    11    19 

16 

18    51 

Jan.    17    21    13   i 

Jan.    25    02    57 

18    47 

Feb.     1    14    20 

Feb.     8    05 

52 

18    41 

Feb.    14    08    27   1 

Feb.    21    10    40 

18    36 

Feb.   28    20    54 

Mar.     7    13 

10 

18    30 

Mar.    13    19    09   1 

Mar.   20    18    45 

18    27 

Mar.   28    04    26 

Apr.    '3    18 

36 

18    25 

Apr.    10    03    50 

Apr.    17    03    10 

18    26 

Apr.    24    13    21 

May     1    00 

58 

18    28 

May      7    10    34 

May    14    11    37 

18    31 

May    21    23    04 

May    28    09 

56 

18    33 

June     3    16    47 

June   10    19    42 

18    35 

June  18    08    28 

June  24    21 

16 

18    35 

July      1    00    07 

July     8    03    10 

18    34 

July    15    16    40 

July   22    08 

43 

18    30 

July  28    09    18  1 

Aug.     4    10    12 

18    27 

Aug.   11    23    27 

Aug.    18    18 

46 

18    21 

Aug.   24    19    51 

Aug.   31    17     15 

18    17 

Sept.    8    05    40 

Sept.  15    02 

10 

18    14           ;  Sept.  21    06    26 

Sept.  28.   00    59 

18    12 

Oct.      5    12    39 

Oct.     12    07 

45 

18    13           ;  Oct.    18    15    44 

Oct.    25    09    42 

18    15 

Nov.      1    21    15 

Nov.     8    14 

00 

18    19           ;  Nov.    14    23    11 

Nov.   21    19    03 

18    23 

Nov.   29    07    14 

Dec.      5    23 

05 

18    26 

Dec.    12    05    42 

Dec.    19    04    07 

18    28 

Deo.    26    17    11 

1 

In  the  above  tabl< 
(p.  m.)  and  when  dimi 

This  table  may  l 
subtracting  it  when  li 

9  0^  is  midnight,  12^  is  noon  {  all  hours  less  than  12  are  in  the  forenot 
nished  by  12  give  the  times  after  noon ;  for  instance,  15:42  is  3 :42  p 
«  adapted  to  any  other  meridian  than  Greenwich  by  adding  the 
rest. 

m  (a.  m.),  all  greater  a 

.  m. 

longitude  In  time  wl 

ire  in  the  afternoon 

len  it  is  east,  and 

! 

1 

TABLE  9.— MEAN  LOCAL  TIME  OF  SUN  BISE  AND  SUN  SET. 
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North  Latitude. 

0© 

2o    1 

40 

60   1 

8°    1 

10© 

110 

120 

18© 

Ti^^j— 

UWMO, 

Bise. 

Set. 

Bise. 

Set. 

Blse. 

Set. 

Bise. 

Set. 

Bise. 

Set. 

Bise. 

Set. 

Bise. 

Set. 

Bise. 

Set. 

Bite. 

Set. 

h.  m. 

h.  tn. 

h,  tn. 

A.  971. 

h.  m. 

h,  tn. 

h»  fW. 

h,  tn. 

A.  9n. 

h.  fn. 

A.  fn. 

A.  fn. 

A.  171. 

h.  m. 

h.  fn. 

A.  fll>. 

h.  ffi. 

h,  fn. 

JaxL 

1 

6  00 

6  08 

6  03 

6  05 

6  07 

6  01 

6  10 

5  58 

6  14 

5  54 

6  17 

5  51 

6  19 

5  49 

6  20 

5  48 

G  22 

546 

6 

602 

6  10 

6  05 

6  07 

609 

6  04 

6  12 

6  00 

6  16 

5  57 

6  19 

5  54 

6  21 

5  52 

622 

5  50 

6  24 

5  49 

11 

6  04 

6  12 

6  07 

6  09 

6  11 

6  06 

.6  14 

6  03 

6  17 

600 

6  20 

5  56 

6  22 

5  55 

6  23 

5  53 

6  25 

5  51 

16 

6  06 

6  14 

6  09 

6  11 

6  12 

6  08 

6  15 

6  05 

6  18 

6  02 

6  21 

5  59 

6  23 

5  57 

6  24 

5  50 

G  26 

5  54 

21 

6  08 

6  16 

6  11 

6  13 

6  13 

6  10 

6  16 

6  07 

6  19 

6  04 

6  22 

6  01 

6  24 

6  00 

6  25 

5  58 

6  27 

5  57 

26 

6  09 

6  17 

6  12 

6  14 

6  14 

6  11 

6  17 

6  09 

6  20 

606 

6  22 

6  03 

624 

6  02 

6  25 

6  UO 

6  27 

5  59 

31 

6  10 

6  18 

6  13 

6  15 

6  15 

6  18 

0  17 

6  10 

6  20 

6  08 

622 

6  05 

6  24 

6  04 

6  25 

6  03 

6  26 

6  01 

Feb. 

5 

6  10 

6  18 

6  13 

6  16 

6  15 

6  14 

6  17 

6  11 

6  20 

6  09 

622 

6  07 

6  23 

6  06 

624 

6  04 

6  25 

6  03 

10 

6  11 

6  18 

6  13 

6  16 

6  15 

6  14 

6  17 

6  12 

6  19 

6  10 

6  21 

6  08 

6  22 

6  07 

6  23 

6  06 

6  24 

6  04 

15 

6  11 

6  18 

6  13 

6  16 

6  14 

6  14 

6  16 

6  13 

6  18 

6  11 

6  20 

6  09 

6  20 

6  08 

6  22 

607 

622 

606 

20 

6  10 

6  18 

6  12 

6  16 

6  18 

6  14 

6  15 

6  13 

6  16 

6  12 

6  18 

6  10 

6  18 

6  09 

6  20 

608 

6  20 

608 

25 

6  10 

6  17 

6  11 

6  16 

6  12 

6  14 

6  13 

6  13 

6  14 

6  12 

6  16 

6  U 

6  16 

6  10 

6  18 

6  09 

6  18 

6  00 

Mar. 

2 

6  09  '  6  16 

6  10 

6  15 

6  11  6  14 

6  12 

6  13 

6  13 

6  12 

6  14 

6  11 

6  14 

6  11 

6  15 

6  10 

6  15 

6  10 

7 

6  08  6  15 

6  08 

6  14 

6  09  6  13 

6  10 

6  13 

6  10 

6  12 

6  11 

6  11 

6  11 

6  11 

6  12 

6  10 

6  12 

6  10 

12 

6  07  6  14 

6  07 

6  13 

6  07  6  12 

6  08 

6  12 

608 

6  12 

6  08 

6  11 

6  09 

6  11 

6  09 

6  11 

6  09 

6  11 

17 

6  05  6  12 

6  05 

6  12 

6  05  6  12 

6  05 

6  12 

6  05 

6  11 

606 

6  11 

6  06 

6  11 

6  06 

6  11 

6  06 

6  11 

22 

6  03  6  10 

6  03 

6  11 

6  03  !  6  11 

6  03 

6  11 

6  03 

6  11 

6  03 

6  11 

6  03 

6  11 

6  03 

6  11 

6  02 

6  11 

27 

6  02  6  09 

6  01 

6  09 

6  01 

6  10 

6  01 

6  10 

6  00 

6  10 

6  00 

6  11 

6  00 

G  11 

5  59 

6  11 

5  59 

6  12 

Apr. 

1 

6  00  ;  6  07 

6  00 

6  08 

5  69 

6  09 

6  68 

6  10 

5  58 

6  10 

5  57 

6  11 

5  56 

6  11 

5  56 

6  12 

5  66 

6  12 

6 

5  59  6  U6 

558 

6  07 

5  67 

6  08 

5  56 

6  09 

5  55 

6  10 

6  54 

6  11 

6  54 

6  11 

6  53 

6  12 

5  53 

6  12 

11 

5  57 

6  05 

5  56 

6  U6 

6  56 

6  07 

554 

6  08 

6  52 

6  10 

5  51 

6  11 

6  51 

6  11 

6  50 

6  12 

5  49 

6  13 

16 

5  56 

6  03 

5  54 

6  05 

5  53 

6  06 

5  52 

6  (18 

5  50 

6  09 

5  49 

6  11 

5  48 

6  12 

6  47 

6  12 

5  46 

6  13 

21 

5  55 

6  02 

5  53 

6  04 

5  52 

606 

5  50 

608 

5  48 

6  09 

5  46 

6  11 

5  45 

6  12 

5  44 

6  18 

544 

6  14 

26 

5  54 

6  01 

5  52 

6  03 

550 

6  05 

5  48 

6  07 

5  46 

609 

5  44 

6  11 

5  43 

6  12 

6  42 

6  13 

5  41 

6  14 

May 

1 

5  53 

6  00 

5  51 

6  03 

5  49 

6  05 

5  47 

6  07 

5  44 

6  10 

6  42 

6  12 

5  41 

6  13 

5  40 

6  14 

5  39 

6  16 

6 

5  52 

6  00 

5  50 

6  03 

5  48 

6  05 

5  45 

608 

5  43 

6  10 

6  41 

6  12 

5  39 

6  14 

5  38 

6  15 

5  37 

6  16 

11 

5  52 

6  00 

5  50 

6  03 

5  47 

6  05 

5  44 

6  08 

5  42 

6  11 

6  39 

6  13 

6  38 

6  15 

6  36 

6  16 

5  36 

6  18 

16 

5  52 

6  00 

5  50 

6  03 

5  47 

6  06 

644 

6  09 

6  41 

6  12 

5  38 

6  14 

5  87 

6  16 

6  36 

6  17 

5  34 

6  19 

21 

5  52 

6  00 

5  50 

6  03 

5  46 

6  06 

5  44 

609 

5  40 

6  12 

5  38 

6  16 

6  36 

6  17 

5  84 

6  18 

5  33 

6  20 

26 

5  53 

6  01 

5  50 

6  04 

5  47 

6  07 

544 

6  10 

6  40 

6  13 

5  87 

6  17 

5  36 

6  18 

6  34 

6  20 

5  32 

6  22 

31 

5  54  6  01 

5  50 

6  05 

5  47 

6  08 

5  44 

6  11 

6  40 

0  14 

5  37 

6  18 

5  35 

6  20 

534 

6  21 

5  32 

6  23 

June 

5 

554 

6  02 

5  51 

6  06 

548 

6  09 

5  44 

6  12 

5  41 

6  16 

5  87 

6  19 

5  86 

6  21 

5  34 

623 

5  32 

6  25 

10 

5  55 

6  03 

5  52 

6  07 

5  48 

6  10 

5  45 

6  14 

6  41 

6  17 

5  38 

6  21 

5  36 

6  22 

5  34 

6  24 

5  32 

6  26 

15 

5  56 

604 

6  53 

608 

5  49 

6  11 

5  46 

6  15 

6  42 

6  18 

5  89 

622 

5  37 

6  24 

5  35 

6  26 

5  33 

6  27 

20 

6  57 

6  05 

5  54 

6  09 

6  50 

6  12 

6  47 

6  16 

5  43 

6  20 

6  40 

6  23 

5  38 

6  25 

6  36 

6  27 

5  34 

6  20 

25 

5  58 

6  06 

5  55 

6  10 

5  51 

6  14 

5  48 

6  17 

644 

6  21 

6  41 

624 

6  89 

6  26 

5  87 

628 

5  35 

6  30 

80 

5  59 

6  07 

5  56 

6  11 

5  62 

6  14 

5  49 

6  18 

546 

6  21 

5  42 

6  25 

5  40 

627 

6  38 

6  28 

5  36 

6  30 

July 

5 

6  00 

6  08 

5  57 

6  12 

5  54 

6  15 

5  50 

6  19 

5  47 

6  22 

5  43 

6  25 

6  42 

6  27 

5  30 

G  20 

5  88 

6  81 

10 

6  01 

6  00 

5  58 

6  12 

5  55 

6  16 

6  51 

6  19 

6  48 

622 

5  45 

6  26 

543 

6  27 

6  40 

6  29 

5  89 

0  31 

15 

6  02 

6  10 

5  59 

6  13 

5  65 

6  16 

6  52 

6  19 

5  49 

6  22 

6  46 

6  26 

5  44 

6  27 

5  42 

6  29 

5  41 

6  31 

20 

6  02 

6  10 

5  59 

6  13 

6  56 

6  16 

5  53 

6  19 

5  50 

0  22. 

5  47 

6  25 

5  45 

627 

5  44 

6  28 

5  42 

6  80 

25 

6  02 

6  10 

6  00 

6  13 

5  57 

6  16 

5  54 

6  10 

5  51 

6  22 

5  48 

6  24 

5  46 

6  26 

5  45 

6  27 

5  43 

6  29 

30 

6  02 

6  10 

6  00 

6  13 

5  57 

6  15 

5  55 

6  18 

5  52 

6  21 

5  49 

6  23 

5  47 

G  25 

5  46 

6  26 

5  44 

6  28 

Aug. 

4 

602 

6  10 

600 

6  12 

6  67 

6  15 

5  56 

6  17 

6  52 

6  20 

5  50 

6  22 

6  48 

6  23 

5  47 

6  25 

5  46 

626 

9 

6  02 

6  09 

5  59 

6  11 

5  57 

6  14 

6  55 

6  16 

6  52 

6  18 

550 

6  20 

5  49 

6  22 

5  48 

6  23 

5  46 

6  24 

14 

6  01 

6  08 

5  59 

6  10 

5  57 

6  12 

564 

6  14 

6  62 

6  16 

650 

6  18 

6  49 

620 

6  48 

6  21 

5  47 

6  22 

10 

600 

6  07 

558 

6  09 

556 

6  11 

6  64 

6  12 

6  52 

6  14 

6  50 

6  16 

650 

6  17 

648 

6  18 

5  48 

6  19 

24 

5  58 

6  06 

6  57 

6  07 

6  55 

6  09 

654 

6  10 

6  52 

6  12 

6  61 

6  14 

6  50 

6  14 

5  49 

6  15 

5  48 

6  16 

29 

5  57 

6  04 

5  56 

6  06 

6  54 

6  07 

5  58 

6  08 

5  62 

6  10 

6  50 

6  11 

650 

6  12 

6  49 

6  12 

5  48 

6  13 

Sept. 

8 

556 

6  03 

5  54 

6  04 

5  53 

6  05 

5  52 

6  06 

6  61 

6  07 

5  60 

6  08 

5  50 

6  08 

5  49 

6  09 

5  48 

6  IC 

.8 

554 

6  01 

5  53 

6  02 

6  52 

6  03 

6  52 

6  03 

6  51 

6  04 

660 

605 

6  50 

6  05 

6  49 

6  06 

5  49 

6  06 

13 

5  52 

6  00 

5  52 

600 

5  51 

6  00 

5  51 

6  01 

6  60 

6  01 

5  60 

6  02 

5  49 

6  02 

6  49 

6  02 

5  49 

6  02 

18 

5  50 

5  58 

5  50 

5  58 

6  50 

5  58 

6  50 

5  58 

5  49 

5  58 

6  49 

5  59 

5  49 

5  69 

6  49 

5  59 

5  49 

5  59 

23 

5  49 

5  56 

5  49 

5  56 

6  49 

5  56 

5  49 

5  56 

6  49 

5  56 

5  49 

566 

5  49 

5  56 

5  49 

5  56 

5  49 

6  66 

28 

5  47 

5  54 

5  47 

5  54 

548 

5  53 

5  48 

5  53 

6  48 

6  53 

6  48 

5  53 

5  48 

6  52 

5  49 

5  62 

6  49 

5  52 

Oct. 

3 

5  45 

5  52 

5  46 

5  52 

5  46 

5  51 

5  47 

5  51 

5  48 

5  50 

5  48 

5  60 

5  48 

5  60 

5  49 

5  49 

5  49 

6  40 

8 

5  44 

5  51 

545 

5  50 

6  46 

5  49 

5  47 

548 

6  47 

5  48 

5  48 

5  47 

548 

5  46 

6  49 

5  46 

5  49 

5  45 

13 

5  43 

5  50 

5  44 

5  49 

646 

5  48 

5  46 

5  46 

5  47 

5  45 

5  48 

6  44 

6  49 

5  44 

5  49 

5  43 

5  50 

5  42 

18 

5  42 

5  49 

5  43 

5  48 

6  44 

5  46 

5  46 

5  45 

5  47 

5  44 

5  48 

5  42 

6  49 

5  41 

5  50 

6  40 

5  50 

5  40 

23 

5  41 

5  48 

5  42 

5  46 

544 

545 

6  46 

6  43 

5  47 

5  41 

5  49 

5  40 

5  50 

5  39 

5  51 

6  38 

5  51 

5  37 

28 

5  40 

5  48 

5  42 

5  46 

6  44 

544 

5  46 

5  42 

5  48 

5  40 

550 

5  38 

5  51 

5  37 

5  52 

5  36 

5  52 

5  35 

Nov. 

2 

5  40 

548 

5  42 

5  45 

5  44 

5  43 

5  46 

5  41 

5  48 

5  39 

5  51 

5  87 

5  52 

5  36 

5  53 

5  34 

5  64 

5  33 

7 

5  40 

5  48 

5  42 

5  45 

5  45 

543 

5  47 

5  41 

6  49 

5  38 

5  52 

5  86 

553 

5  86 

6  54 

5  83 

5  66 

6  32 

12 

5  40 

5  48 

5  43 

5  46 

5  46 

643 

5  48 

6  40 

6  51 

5  38 

5  53 

5  35 

5  65 

5  34 

5  50 

5  32 

5  67 

6  31 

17 

5  41 

5  49 

5  44 

5  46 

6  47 

5  44 

5  50 

5  41 

5  52 

5  38 

5  66 

6  85 

5  57 

5  84 

558 

5  32 

600 

5  31 

22 

5  42 

5  50 

5  45 

5  47 

5  48 

5  45 

5  51 

5  41 

5  54 

5  38 

5  57 

5  85 

5  59 

6  34 

6  00 

5  82 

6  02 

5  31 

27 

544 

5  52 

5  47 

5  49 

5  50 

5  46 

5  54 

5  42 

5  57 

5  39 

6  00 

5  36 

6  01 

6  35 

6  02 

6  33 

6  04 

5  31 

Dec 

2 

5  46 

5  54 

5  49 

5  60 

5  52 

5  48 

5  56 

5  44 

5  59 

5  41 

6  02 

5  38 

6  04 

6  36 

6  05 

5  34 

6  07 

5  32 

7 

548 

5  56 

5  51 

5  52 

5  64 

5  50 

5  58 

5  45 

6  01 

5  42 

6  04 

5  39 

6  06 

5  37 

6  08 

5  36 

6  10 

5  34 

12 

5  50 

5  58 

5  53 

5  55 

5  57 

5  52 

6  00 

5  47 

6  04 

5  44 

6  07 

5  41 

609 

6  39 

6  11 

5  87 

6  12 

5  36 

17 

5  52 

6  01 

5  56 

5  57 

6  59 

5  54 

6  03 

5  50 

606 

5  47 

6  10 

5  43 

6  12 

5  41 

6  13 

5  40 

6  15 

5  38 

22 

555 

6  03 

5  58 

6  00 

6  02 

6  56 

6  05 

5  53 

609 

6  40 

6  12 

5  46 

6  14 

6  44 

6  16 

5  42 

6  18 

6  40 

27 

5  57 

606 

6  01 

6  02 

6  04 

5  59 

6  08 

6  55 

6  11 

5  52 

6  15 

548 

6  17 

546 

6  18 

5  45 

6  20 

5  43 

Jan. 

1 

6  00 

6  08 

6  03 

6  05 

6  07 

6  01 

6  10 

658 

6  14 

5  54 

6  17 

6  51 

6  19 

5  49 

6  20 

5  48 

6  22 

6  40 

446 


TABLE  9.— MEAN  LOCAL  TIME  OF  SUN  BI8E  AND  SUN  SET. 


North  Latitttde. 

Date. 

14° 

15© 

160 

17° 

180 

190 

200 

210 

220 

Rise. 

Set. 

Biae. 

Set. 

Rise. 

Set. 

Biae. 

Set. 

Rise. 

Set. 

Riae. 

Set. 

Riae. 

Set. 

Riae. 

Set. 

Riae. 

Set. 

A.  fn. 

h,  m. 

h.  m. 

h.  tn. 

h.  m. 

h.  fn. 

A.  fn. 

h,  m. 

h,     tli. 

A.  fl%. 

h.  m. 

A.  tn. 

A.  tn. 

A.  tn. 

A.  1M. 

W»  *»!•■ 

A.m. 

h.m,\ 

Jan.      1 

624 

5  44 

626 

5  42 

628 

5  40 

6  30 

5  38 

6  32 

5  37 

6  83 

5  36 

6  35 

5  83 

687 

5  31 

639 

52»' 

6 

6  26 

5  47 

6  28 

5  45 

6  29 

5  43 

6  31 

5  42 

633 

5  40 

6  85 

5  38 

6  86 

5  36 

638 

634 

6  40 

5  33 

11 

627 

5  50 

6  29 

6  48 

6  30 

5  46 

6  32 

5  45 

6  34 

543 

6  36 

5  41 

6  87 

6  39 

6  39 

638 

6  41 

5  36 

16 

6  28 

5  52 

6  30 

5  51 

6  31 

5  49 

6  33 

5  48 

6  34 

5  46 

6  36 

5  44 

638 

543 

6  40 

5  41 

6  41  >  5  39 

21 

6  28 

5  55 

6  30 

5  54 

6  31 

5  52 

6  33 

5  50 

684 

5  49 

6  36 

5  47 

6  38 

5  46 

6  39 

544 

6  41     5  43 

26 

628 

5  58 

6  30 

5  56 

6  31 

5  55 

6  32 

5  53 

684 

5  52 

6  35 

550 

6  37 

5  49 

6  38 

548 

6  40    546 

81 

628 

6  00 

6  29 

5  59 

6  30 

5  58 

6  32 

5  56 

6  33 

5  55 

6  84 

5  63 

6  36 

5  52 

6  37 

5  51 

6  38     5  49i 

Feb.      5 

6  27 

6  02 

6  28 

6  01 

6  29 

6  00 

6  30 

5  68 

6  32 

5  57 

6  82 

556 

634 

5  55 

6  35 

5  54 

6  86    5  52 

10 

6  25 

6  04 

626 

6  U2 

6  27 

6  02 

6  28 

6  00 

629 

5  59 

630 

5  58 

6  32 

558 

633 

5  56 

6  34    555 

16 

6  23 

6  06 

6  24 

6  05 

6  25 

6  04 

6  26 

6  03 

6  27 

6  02 

6  28 

6  01 

629 

6  00 

680 

6  59 

6  31     5  58 , 

20 

6  21 

6  07 

6  22 

6  06 

6  23 

6  05 

6  23 

6  05 

624 

6  04 

6  25 

6  03 

6  26 

602 

627 

6  01 

628,  600 

26 

6  18 

608 

6  19 

606 

6  20 

6  07 

6  20 

606 

6  21 

6  05 

622 

6  04 

6  22 

604 

6  23 

603 

6  24  1  602 

Kar.     2 

6  16 

6  09 

6  16 

609 

6  17 

6  08 

6  17 

6  08 

6  18 

607 

6  18 

606 

6  19 

606 

6  19 

6  05 

6  20    605 

7 

6  12 

6  10 

6  13 

6  09 

6  13 

6  09 

6  14 

6  00 

6  14 

608 

6  14 

6  08 

6  15 

608 

6  15 

6  07 

6  16    6  07 

12 

6  09 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  09 

6  11 

6  09 

6  11 

609 

6  11 

609 

17 

6  06 

6  11 

6  06 

6  11 

6  06 

6  11 

6  06 

6  11 

606 

6  11 

6  06 

6  11 

6  06 

6  11 

6  06 

6  11 

606 

6  11 

22 

6  02 

6  11 

6  02 

6  12 

6  02 

6  12 

6  02 

6  12 

602 

6  12 

6  02 

6  12 

6  02 

6  12 

6  02 

6  12 

602 

6  12 

27 

5  59 

6  12 

5  59 

6  12 

5  58 

6  12 

5  58 

6  13 

558 

6  13 

5  58 

6  13 

5  58 

6  13 

5  57 

6  14 

5  57 

6  14, 

1 

Apr.      1 

5  55 

6  12 

565 

6  13 

5  55 

6  13 

6  54 

6  14 

654 

6  14 

5  54 

6  14 

553 

6  15 

553 

6  15 

5  52 

6  16! 

6 

5  52 

6  13 

5  52 

6  13 

5  51 

6  14 

5  50 

6  14 

6  60 

6  15 

6  50 

6  16 

5  49 

6  16 

5  48 

6  17 

548 

6  17 

11 

5  49 

6  13 

548 

6  14 

548 

6  15 

5  47 

6  15 

546 

6  16 

5  46 

6  17 

5  45 

6  17 

544 

6  18 

5  43     6  19 

16 

5  46 

6  14 

5  45 

6  15 

544 

6  16 

543 

6  16 

5  42 

6  17 

5  42 

6  18 

5  41 

6  19 

6  40 

6  20 

5  39     6  21 

21 

6  43 

6  15 

5  42 

6  16 

5  41 

6  17 

5  40 

6  18 

6  39 

6  18 

5  38 

6  19 

5  37 

6  20 

5  36 

6  21 

535    622 

26 

640 

6  16 

5  39 

6  17 

5  38 

6  18 

537 

6  19 

6  36 

6  20 

6  35 

6  21 

584 

622 

5  32 

6  23 

5  31     6  24  , 

1          ' 

May     1 

538 

6  16 

6  36 

6  18 

5  35 

6  19 

534 

6  20 

6  33 

6  21 

5  32 

622 

5  31 

624 

629 

625 

528 

628 

6 

5  36 

6  18 

5  34 

6  19 

5  33 

6  20 

5  32 

6  22 

5  30 

6  23 

529 

624 

528 

626 

526 

6  27 

525 

628 

11 

534 

6  19 

5  32 

6  20 

5  31 

622 

5  30 

6  23 

528 

625 

6  26 

6  26 

5  25 

688 

5  24 

629 

522 

6  31 

16 

532 

6  20 

5  81 

6  21 

529 

623 

5  28 

6  25 

6  26 

6  26 

6  25 

6  28 

5  23 

680 

521 

6  31 

520!  633 

21 

5  81 

623 

5  30 

6  23 

5  28 

625 

5  26 

6  26 

5  25 

6  28 

5  23 

6  30 

5  21 

6  82 

520 

633 

5  18  :  6  35 

26 

5  31 

6  23 

5  29 

6  25 

5  27 

6  27 

5  25 

6  28 

524 

6  30 

522 

6  32 

520 

684 

5  19 

636 

5  17     6  87 

31 

5  30 

625 

5  28 

6  26 

6  27 

628 

5  25 

630 

623 

6  32 

6  21 

6  34 

6  10 

6  36 

5  18 

6  38 

5  16    6  40 

June    6 

580 

626 

5  28 

628 

5  26 

6  30 

525 

6  82 

622 

6  34 

6  21 

6  36 

6  19 

6  88 

5  17 

640 

5  15 

6  42 

10 

5  31 

628 

529 

6  30 

5  27 

6  32 

6  25 

6  84 

5  23 

6  36 

6  21 

6  87 

5  19 

6  89 

5  17 

6  41 

5  15     6  43  1 

15 

6  31 

629 

•5  80 

6  81 

5  28 

6  33 

5  26 

635 

5  24 

6  37 

522 

6  39 

6  20 

6  41 

5  18 

643 

5  16    6  45 

20 

5  32 

6  30 

5  81 

6  32 

5  29 

6  84 

6  27 

6  36 

5  25 

6  38 

5  23 

6  40 

5  21 

6  42 

6  19 

6  44 

5  17     6  46 

25 

5  33 

6  31 

5  32 

6  33 

5  30 

6  35 

6  28 

6  37 

6  26 

6  39 

524 

6  41 

5  22 

6  43 

520 

645 

5  18    6  47 

80 

5  35 

6  32 

6  83 

6  34 

5  31 

6  36 

6  29 

6  38 

6  27 

6  40 

6  25 

6  42 

523 

6  44 

5  21 

646 

5  19     6  48 

1 

July     6 

5  36 

6  32 

5  34 

634 

5  32 

6  36 

580 

6  38 

629 

6  40 

6  27 

6  42 

5  25 

6  44 

623 

6  46 

5  21 

648 

'    10 

5  36 

6  33 

5  36 

6  34 

5  34 

6  86 

5  32 

6  38 

6  30 

6  40 

5  28 

6  42 

6  27 

644 

6  25 

646 

523 

6  47 

15 

5  39 

6  32 

5  37 

634 

5  36 

6  36 

5  34 

638 

5  32 

6  39 

530 

6  41 

628 

643 

5  27 

6  45 

5  25     6  47 

20 

540 

6  32 

5  39 

6  33 

5  37 

6  35 

5  36 

6  37 

534 

6  38 

5  32 

6  40 

5  80 

6  42 

629 

643 

5  27  1  645 

26 

6  42 

6  31 

540 

6  32 

6  39 

634 

5  37 

635 

586 

637 

5  34 

6  38 

5  32 

6  40 

6  31 

6  42 

529 

643, 

80 

5  43 

629 

5  42 

6  31 

5  40 

6  82 

5  39 

6  34 

5  87 

6  35 

5  36 

6  36 

5  34 

6  38 

6  33 

6  40 

5  31  !  6  41 

Aug.     4 

544 

627 

543 

629 

542 

6  30 

5  40 

6  31 

5  89 

633 

5  37 

6  34 

5  36 

636 

634 

6  37 

5  33  i  638 

*      9 

5  45 

625 

544 

6  26 

5  43 

6  28 

5  41 

6  29 

5  40 

6  30 

6  39 

6  31 

5  38 

6  88 

6  86 

6  34 

5  35    635 

14 

6  46 

623 

545 

6  24 

544 

625 

6  43 

6  26 

5  42 

627 

5  40 

6  28 

5  89 

629 

5  88 

6  31 

5  37    6  32< 

19 

6  47 

6  20 

5  46 

6  21 

5  45 

622 

5  44 

6  23 

5  43 

6  24 

5  42 

6  25 

6  41 

6  26 

5  40 

627 

538     628 

24 

5  47 

8  17 

5  46 

6  18 

5  46 

6  18 

5  45 

6  19 

6  44 

620 

543 

6  21 

5  42 

622 

5  41 

6  23 

5  40 

624' 

29 

648 

6  14 

5  47 

6  14 

5  46 

6  15 

5  46 

6  16 

5  45 

6  16 

5  44 

6  17 

5  43 

6  18 

642 

6  19 

5  42 

6  19 

Sept.    a 

548 

6  10 

5  47 

6  11 

5  47 

6  11 

5  46 

6  12 

5  46 

6  12 

5  45 

6  13 

544 

6  14 

544 

6  14 

543 

6  15 

^       8 

5  48 

6  07 

548 

607 

5  47 

6  07 

5  47 

6  08 

6  46 

6  08 

5  46 

6  09 

5  46 

609 

5  45 

6  10 

5  45  ■  6  10 

13 

5  48 

603 

5  48 

6  03 

5  48 

6  03 
600 

548 

604 

5  47 

604 

5  47 

6  04 

5  47 

605 

5  46 

6  05 

5  46    6  05 

18 

5  48 

559 

548 

5  59 

548 

5  48 

6  00 

5  48 

6  00 

5  48 

6  00 

5  48 

6  00 

5  47 

6  00 

5  47  •  6  00 

23 

5  49 

5  56 

5  49 

5  56 

5  49 

5  56 

5  40 

5  56 

5  49 

5  56 

5  40 

5  56 

6  49 

5  66 

5  49 

5  56 

5  49  ;  5  56 

28 

5  49 

5  52 

5  49 

5  52 

5  49 

5  52 

5  49 

5  52 

5  50 

5  51 

5  50 

5  51 

5  50 

6  51 

5  50 

5  51 

550 

5  51 

Oct.       3 

5  49 

5  49 

5  50 

5  49 

5  50 

548 

5  50 

5  48 

6  51 

5  48 

5  51 

5  47 

6  51 

5  47 

5  51 

6  46 

5  52  !  5  46 

8 

5  50 

5  45 

6  50 

5  44 

5  51 

544 

5  51 

5  44 

5  52 

5  43 

5  52 

5  48 

5  62 

5  42 

5  53 

5  42 

5  53     5  41 

13 

550 

5  42 

5  51 

5  41 

5  52 

5  41 

5  52 

5  40 

6  53 

5  39 

6  53 

5  39 

6  54 

5  88 

654 

5  38 

555     537 

18 

5  51 

5  39 

5  52 

538 

5  53 

5  38 

5  53 

5  37 

5  54 

5  35 

5  55 

5  35 

5  56 

534 

556 

5  34 

5  57 

533 

23 

5  52 

5  36 

5  53 

5  36 

5  54 

5  35 

5  55 

5  34 

5  56 

5  33 

5  57 

5  32 

5  58 

5  31 

6  58 

5  30 

559 

529 

28 

554 

534 

5  54 

5  33 

5  56 

5  32 

5  56 

5  31 

5  58 

5  30 

6  59 

5  29 

6  00 

5  28 

6  01 

527 

6  OS 

5  26 

Nov.     2 

6  55 

5  32 

5  56 

5  31 

5  67 

5  30 

558 

5  29 

600 

5  28 

6  01 

5  26 

6  02 

5  25 

6  03 

5  24 

604 

523' 

7 

5  57 

5  31 

5  58 

5  30 

6  59 

5  28 

600 

5  27 

6  02 

5  26 

6  03 

5  24 

6  04 

6  23 

6  06 

522 

607 

520 

12 

559 

5  30 

600 

529 

6  01 

5  27 

6  03 

5  26 

604 

624 

6  06 

5  23 

6  07 

5  21 

609 

520 

6  10 

5  18 

17 

6  01 

529 

6  02 

5  28 

6  04 

5  26 

605 

5  25 

6  07 

5  23 

608 

5  22 

6  10 

5  20 

6  12 

5  19 

6  13 

517 

22 

604 

5  29 

6  05 

5  28 

607 

5  26 

6  08 

5  24 

6  10 

5  23 

6  11 

5  21 

6  13 

5  20 

6  16 

5  18 

6  16 

'!fi 

27 

6  05 

5  30 

608 

5  28 

6  09 

5  26 

6  11 

5  25 

6  13 

5  23 

6  14 

6  21 

6  16 

620 

6  18 

5  18 

6  20 

5  18' 

1 

Dec.      2 

609 

5  31 

6  10 

6  29 

6  12 

5  27 

6  14 

525 

6  16 

5  24 

6  18 

622 

6  19 

5  20 

6  21 

5  18 

623 

5  16 

7 

6  12 

5  32 

6  13 

6  30 

6  15 

5  28 

6  17 

5  27 

6  19 

525 

6  21 

623 

6  22 

6  21 

6  24 

5  19 

626 

5  ]7 

12 

6  14 

5  34 

6  16 

5  32 

6  18     5  30 

6  20 

528 

6  22 

5  26 

624 

524 

6  25 

5  23 

628 

5  21 

629 

5  19 

17 

6  17 

5  36 

6  19 

534 

6  21  1  5  32 

6  23 

5  30 

624 

5  28 

6  26 

5  27 

6  28 

5  25 

6  30 

5  23 

632 

5  21 

22 

6  20 

5  38 

6  22 

5  36 

6  23     5  35 

6  25 

5  33 

627 

5  81 

6  29 

5  29 

6  81 

527 

6  S3 

5  25 

635 

523 

27 

622 

5  41 

624 

5  39 

6  26     5  37 

1 

6  28 

5  35 

6  29 

5  34 

6  31 

5  32 

6  33 

530 

6  35 

5  28 

687    5261 

1 

Jan.      1 

624 

544 

6  26 

542 

1 

6  28     5  40 

6  30 

5  38 

6  32 

5  37 

6  33 

1 

5  35 

6  35 

6  33 

6  37 

5  31 

630  ;  529 

1        -^ 

TABLE  9.— MEAN  LOCAL  TIME  OF  SUN  BISE  AND  SUN  SET. 


447 


North  Latitude, 

TX^A 

280 

240 

250 

260 

270 

28° 

29° 

30° 

310 

Xiate. 

Rise. 

Set. 

Rise. 

Set. 

Rlae. 

Set. 

RUe. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

Rise.',  Set. 

Rise. 

Set. 
h.  tn. 

Rise.; 

Set. 

h.  tn. 

A.  m. 

A.  fn. 

A.tn. 

h.  fn. 

h.  fit. 

h,  m. 

A.  tn. 

h.m. 

A.  tn. 

A.  tn. 

h.  «n. 

h.  tn.  h.  m. 

h.in. 

A.  tn. 

h.m. 

Jan. 

1 

6  41 

527 

648  5  251 

646 

523 

6  47 

5  21 

6  49 

5  19 

6  51 

5  17 

6  54  ,  5  14 

656 

6  12 

6  68 

5  10 

6 

6  42 

5  30 

644 

528 

646 

5  26 

6  48 

524 

6  50 

5  22 

6  52 

5  20 

6  55  !  5  18 

8  57 

5  16 

6  59 

5  14 

11 

643 

5  33 

6  45 

6  82 

6  47 

5  30 

6  49 

528 

6  51 

5  26 

6  53 

5  24 

6  55  5  22 

6  67 

5  20 

6  59 

5  18 

16 

6  43 

5  37 

645 

536 

6  47 

5  84 

649 

5  82 

6  50  5  30  1 

6  52 

528 

6  54  5  26 

6  66 

524 

6  58 

522 

21 

643 

5  41 

6  44 

5  39 

6  46 

5  37 

6  48 

5  86 

6  49 

5  35 

6  51 

5  32 

6  53  ;  5  30 

6  56 

5  28 

6  57 

5  26 

26 

6  42 

5  44 

6  43 

5  43 

6  45 

5  41 

6  46 

5  40 

6  48 

5  38 

6  50 

5  86 

6  52  '  5  34 

6  53 

5  33 

6  55 

5  31 

31 

6  40 

5  48 

6  41 

6  46 

6  43 

5  45 

6  44 

5  43 

6  46 

5  42 

6  48 

5  40 

6  49  5  39 

6  51 

5  37 

6  52 

5  36 

Feb. 

5 

6  88 

5  51 

6  39 

5  50 

6  41  ,  5  48 

6  42 

5  47 

6  43 

5  46 

6  45 

5  44 

6  46 

543 

6  48 

6  41 

6  49 

5  40 

10 

6  35 

554 

6  36 

5  53 

6  38  5  52 

6  39 

5  50 

6  40 

5  49 

6  41 

648 

642 

6  47 

6  43 

5  46 

644 

5  44 

15 

6  32 

5  57 

6  83 

5  56 

6  34  5  55 

6  35 

5  54 

686 

5  53 

6  37 

5  52 

6  38 

5  51 

6  40 

5  50 

6  41 

5  48 

20 

6  28 

6  00 

6  29 

5  59 

6  80 

5  58 

6  31 

5  57 

6  32 

5  56 

6  33 

5  55 

6  34 

5  54 

6  35 

5  53 

6  36 

5  52 

25 

6  24  6  02 

625 

6  01 

6  26 

6  01 

6  27 

6  00 

6  28 

5  59 

628 

5  58 

629 

5  58 

6  30 

5  57 

6  81 

556 

Mar. 

2 

6  20 

6  04 

6  21 

604 

6  22 

6  03 

6  22 

6  03 

6  23 

602 

6  23  '  6  01 

6  24 

6  01 

6  25 

6  00 

6  25 

6  00 

1 

7 

6  16 

6  07 

6  16 

606 

6  17 

606 

6  17 

6  05 

6  18 

6  04 

6  18  6  04 

6  18 

604 

6  19 

6  08 

6  19 

6  03 

12 

6  11 

6  09 

6  12 

6  08 

6  12 

608 

6  12 

6  08 

6  12 

6  08 

6  13  6  07 

6  13 

6  07 

6  13 

607 

6  13 

6  07 

17 

6  06 

6  11 

607 

6  10 

6  07 

6  10 

6  07 

6  10 

6  07 

6  10 

6  07  6  10 

6  07 

6  10 

6  07 

6  10 

6  07 

6  10 

22 

6  02 

6  12 

6  02 

6  12 

6  01 

6  13 

6  01 

6  13 

6  01 

6  13 

6  01  6  13 

6  01 

6  13 

6  01 

6  13 

6  01 

6  13 

27 

5  67 

6  14 

5  57 

6  14 

5  56 

6  15 

5  56 

6  15 

5  56 

6  15 

5  56  6  16 

5  65 

6  16 

5  55 

6  16 

5  55 

6  16 

Apr. 

1 

5  52 

6  16 

5  52 

6  16 

5  51 

6  17 

5  51 

6  17 

5  50 

6  18 

5  50  6  18 

5  49 

6  19 

5  49 

6  19 

5  48 

6  20 

6 

5  47 

6  18 

5  47 

6  18 

5  46 

6  19 

5  45 

6  20 

5  45 

6  20 

5  44 

6  21 

5  44 

6  22 

5  43 

6  22 

5  42 

6  23 

11 

5  42 

6  20 

5  42 

6  20 

5  41 

6  21 

5  40 

6  22 

5  40 

6  23 

5  39 

6  24 

5  38 

6  24 

5  37 

6  25 

5  36 

6  26 

16 

5  38 

6  22 

6  37 

622 

5  86 

6  23 

5  35 

6  24 

5  34 

6  25 

5  84 

6  26 

6  32 

627 

5  31 

6  28 

5  30 

629 

21 

6  34 

6  24 

5  33 

6  24 

5  32 

6  26 

5  31 

6  27 

5  30 

6  28 

5  28 

6  29 

5  27 

6  30 

5  26 

6  31 

5  25 

6  32 

26 

5  30 

626 

5  29 

6  27 

528 

628 

5  26 

6  29 

5  25 

6  30 

524 

6  32 

5  22 

6  33 

5  21 

6  34 

6  20 

6  36 

May 

1 

5  26 

6  28 

5  25 

6  29 

5  24 

6  30 

5  22 

6  32 

5  21 

6  83 

5  20 

6  36 

5  18 

6  36 

5  16 

6  88 

6  15 

6  39 

6 

5  23 

6  30 

5  22 

6  31 

5  20 

6  33 

5  19 

6  34 

5  17 

6  36 

5  16 

6  38 

5  14 

6  39 

5  12  6  41 

5  11 

6  43 

11 

5  20 

6  32 

5  19 

6  34 

5  17 

6  86 

5  15 

6  37 

5  14 

6  39 

5  12 

6  41 

5  10 

6  42 

5  08  6  44 

5  07 

6  46 

16 

5  18 

6  35 

5  16 

6  36 

5  15 

6  38 

5  13 

6  40 

5  11 

6  42 

509 

644 

5  07 

6  46 

5  05  6  47 

5  03 

6  49 

21 

5  16 

6  37 

5  14 

6  39 

5  12 

6  41 

5  10 

6  42 

5  09 

6  44 

5  07 

6  46 

5  05 

6  48 

5  02  6  50 

5  00 

6  53 

26 

5  15 

6  39 

5  18 

6  41 

5  11 

6  43 

5  09 

6  45 

5  07 

6  47 

5  05 

6  49 

5  02 

6  51 

5  00 

6  54 

4  58 

6  56 

31 

5  14 

6  42 

5  12 

6  43 

5  10 

6  46 

5  08 

6  48 

5  05 

6  50 

5  03 

6  52 

5  01 

6  54 

4  59 

6  56 

4  56 

658 

June 

5 

5  13 

6  44 

5  11 

6  46 

5  09 

6  48 

5  07 

6  50 

5  05 

6  52 

5  02 

6  54 

5  00 

6  56 

4  58  !  6  59 

4  55 

7  01 

10 

5  13 

6  45 

5  11 

6  48 

5  09 

6  50 

5  07 

6  52 

504 

6  54 

5  02 

656 

5  00 

6  59 

4  58  7  01 

4  55 

7  03 

15 

5  13 

6  47 

5  12 

6  49 

5  09 

6  52 

5  07 

6  54 

5  05 

6  50 

5  02 

6  58 

5  00 

7  00 

4  58  7  03 

4  55 

7  05 

20 

5  14 

6  48 

5  13 

6  50 

5  10 

6  53 

5  08 

6  55 

5  06 

6  57 

5  03 

6  59 

5  01 

7  02 

4  58  !  7  04 

4  56 

7  07 

25 

5  15 

6  49 

5  14 

6  51 

5  11 

6  54 

509 

6  56 

5  07 

6  58 

5  05 

7  00 

5  02 

7  03 

5  00  7  05 

4  57 

7  08 

30 

5  17 

6  5§ 

5  15 

6  52 

5  13 

654 

5  11 

6  56 

5  08 

6  58 

506 

7  01 

5  04 

7  03 

5  01  1  7  05 

1 

4  59 

7  08 

July 

5 

5  19 

6  50 

5  17 

6  52 

5  15 

6  54 

5  12 

6  56 

5  10 

6  58 

5  08 

7  01 

5  06 

7  03 

5  03  1  7  05 

5  01 

7  08 

10 

5  21 

6  49 

5  19 

6  51 

5  17 

6  53 

5  15 

6  55 

5  12 

6  57 

5  10 

7  00 

5  08 

7  02 

5  06  1  7  04 

6  03 

7  07 

15 

5  23 

6  48 

6  21 

6  50 

5  19 

6  52 

5  17 

6  54 

5  15 

6  56 

5  13 

6  59 

5  11 

7  01 

5  08  1  7  03 

5  06 

7  05 

20 

5  25 

6  47 

5  23 

6  49 

5  21 

6  51 

6  19 

6  52 

5  17 

6  54 

5  15 

6  57 

5  13 

6  59 

5  11 

7  01 

5  09 

7  03 

25 

5  27 

6  45 

5  26 

6  47 

5  23 

6  49 

5  22 

6  50 

5  20 

6  52 

5  18 

6  54 

5  16 

6  56 

5  14 

6  58 

5  12 

7  00 

30 

5  20 

6  43 

5  is 

6  44 

5  26 

6  46 

6  24 

6  48 

5  23 

6  49 

5  21 

6  51 

6  19 

6  53 

5  17 

6  65 

5  15 

6  57 

Aug. 

4 

5  32 

6  40 

5  30 

6  41 

5  28 

6  43 

527 

645 

5  25 

6  46 

5  24 

6  48 

5  22 

6  49 

5  20 

6  51 

5  18 

6  53 

9 

5  34 

6  37 

5  32 

6  38 

5  81 

6  40 

5  29 

6  41 

5  28 

6  42 

526 

6  44 

5  25 

6  45 

5  23 

6  47 

6  22 

6  48 

14 

5  36 

6  33 

5  34 

6  34 

5  33 

6  36 

6  82 

6  37 

5  30 

6  38 

5  29 

6  40 

5  28 

6  41 

5  26 

642 

5  25 

644 

19 

5  37 

6  29 

5  36 

6  30 

5  85 

6  31 

5  34 

6  32 

5  33 

6  34 

5  32 

6  85 

5  30 

6  36 

5  29 

6  37 

5  28 

6  38 

24 

5  39 

6  25 

5  38 

626 

5  37 

627 

5  36 

6  28 

5  35 

6  29 

5  34 

6  80 

5  33 

6  31 

6  32 

6  82 

6  31 

6  33 

29 

5  41 

6  20 

5  40 

6  21 

5  39 

6  22 

5  38 

6  23 

5  38 

624 

5  37 

6  24 

5  36 

6  25 

5  35 

626 

5  34 

6  27 

Sept. 

3 

5  42 

6  16 

5  42 

6  16 

5  41 

6  17 

5  40 

6  18 

5  40 

6  18 

5  89 

6  19 

5  38 

6  20 

5  38  :  6  20 

6  37 

6  21 

8 

544 

6  11 

5  44 

6  11 

5  43 

6  12 

5  42 

6  12 

5  42 

6  13 

5  42 

6  13 

5  41 

6  14 

5  40 

6  14 

5  40 

6  15 

13 

5  46 

6  06 

5  45 

6  06 

5  45 

606 

5  44 

6  06 

5  44 

6  07 

F>  44 

6  07 

5  43 

6  08 

5  43 

6  08 

5  43 

6  08 

IB 

5  47 

6  00 

5  47 

6  01 

5  47 

6  01 

5  46 

6  01 

5  46 

6  01 

5  46 

6  01 

5  46 

6  02 

5  46 

6  02 

5  46 

602 

23 

5  49 

5  55 

5  49 

5  55 

5  49 

5  55 

6  48 

5  56 

5  49 

5  55 

5  49 

5  55 

5  49 

5  55 

5  48 

5  66 

6  48 

556 

28 

5  50 

5  50 

5  50 

5  50 

5  50 

5  50 

5  51 

5  50 

5  51 

5  50 

5  51 

5  50 

5  51 

5  49 

5  51 

5  49 

5  51 

540 

Oct. 

3 

5  52 

5  46 

5  52 

5  45 

5  52 

5  45 

6  53 

5  45 

5  53 

5  44 

5  54 

5  44 

5  54 

5  44 

5  54 

5  43 

5  65 

5  43 

8 

5  54 

5  41 

6  54 

5  40 

5  55 

5  40 

5  55 

5  39 

6  56 

5  39 

5  56 

5  38 

5  57 

5  38 

5  57 

5  37 

5  58 

5  37 

13 

5  56 

5  36 

5  56 

5  36 

5  57 

5  35 

5  58 

5  34 

5  58 

5  34 

5  59 

5  38 

6  00 

5  32 

6  00 

5  32 

6  01 

5  31 

18 

5  58 

5  82 

5  59 

5  31 

6  00 

5  30 

6  00 

5  30 

6  01 

5  29 

6  02 

5  28 

6  03 

5  27 

6  04 

5  26 

605 

5  25 

23 

6  00 

5  28 

6  01 

5  27 

6  02 

5  26 

6  03 

5  25 

604 

5  24 

6  05 

5  23 

606 

5  22 

6  07 

5  21 

608 

5  20 

28 

6  03 

5  25 

6  04 

5  24 

6  05 

5  22 

6  06 

5  21 

6  07 

5  20 

6  08 

5  19 

6  10 

5  18 

6  11 

5  17 

6  12 

5  15 

Nov. 

2 

6  06 

5  22 

607 

5  20 

6  08 

5  19 

6  09 

5  18 

6  10 

5  16 

6  12 

5  15 

6  13 

5  14 

6  15 

6  12 

6  16 

5  10 

7 

608 

5  19 

6  10 

5  18 

6  11  !  5  16 

0  13 

5  15 

6  14 

5  13 

6  15 

5  12 

6  17 

6  10 

6  18 

5  09 

6  20 

5  07 

12 

6  11 

5  17 

6  13 

5  16 

6  14  '  5  14 

6  16 

5  12 

6  18 

5  11 

6  19 

509 

6  21 

5  07 

6  22 

5  06 

624 

5  04 

17 

6  15 

5  15 

6  16 

5  14 

6  18 

5  12 

6  20 

5  10 

6  21 

5  09 

6  23 

5  07 

625 

5  05 

627 

5  03 

6  29 

5  01 

22 

6  18 

5  14 

6  20 

5  13 

622 

5  10 

6  23 

5  09 

6  25 

5  08 

6  27 

5  06 

6  29 

5  04 

6  31 

5  02 

6  33 

4  59 

27 

6  22 

5  14 

6  23 

5  12 

6  25 

5  10 

6  27 

5  09 

6  29 

5  07 

6  31 

5  05 

6  33 

5  03 

6  35 

5  01 

6  37 

4  58 

Dec. 

2 

625 

5  14 

627 

5  13 

6  29 

5  11 

6  31 

5  09 

6  33 

5  07 

6  85 

5  05 

6  87 

5  02 

6  39 

5  00 

6  41 

4  58 

7 

628 

5  15 

6  30 

5  14 

6  32 

5  11 

6  34 

5  09 

6  36 

5  08 

6  38 

505 

6  41  •  5  03 

6  43 

5  00 

6  45 

4  58 

12 

6  31 

5  17. 

6  83 

5  15 

6  36 

5  13 

6  38 

5  10 

6  40 

5  08 

6  42 

5  06 

644 

5  04 

6  46 

5  02 

6  49 

4  59 

17 

634 

6  19 

6  36 

5  17 

6  38 

5  14 

6  41 

5  12 

6  43 

5  10 

6  45 

5  08 

6  47 

5  06 

6  50 

5  03 

6  52 

5  01 

22 

6  87 

5  21 

6  39 

5  19 

6  40 

5  17 

6  43 

5  15 

6  45 

5  13 

6  48 

5  10 

6  50  5  08 

6  52 

5  06 

6  55 

5  03 

27 

6  39 

5  24 

6  41 

522 

6  43 

5  20 

6  46 

5  18 

6  48 

5  16 

6  50 

5  13 

6  52  5  11 

6  54 

5  09 

6  57 

5  06 

Jan. 

1 

6  41 

5  27 

643 

5  25 

6  45 

5  23 

6  47 

5  21 

6  49 

5  19 

6  51 

5  17 

6  54  '  5  14 

6  56 

5  12 

6  58 

5  10 

448 


TABLE  9.— MEAN  LOCAL  TIME  OF  SUN  RISE  AND  SUN  SET. 


Xarih  LaHtude. 

32© 

330    1 

34°    1 

350 

360 

870 

380 

880    1 

40= 

Date. 

Kiae. 

S«t. 

Kise. 

Set. 

Riae. 

Set. 

Rise. 

Set. 

Riae. 

Set. 

Riae. 

Set. 

Riae. 

Set. 

Riae. 

Set. 

Riae.  Set.  • 
h.  m.  h.  m. 

A.  Itl. 

h.  7n. 

h.  m. 

h.  in. 

h.  m. 

n.  in-. 

h.  m. 

h,  ntm 

h.  tn. 

h  m. 

h.  m. 

A.  tii. 

h.  fH. 

Km   fit. 

A.  fn. 

A.  m. 

Jan.   1 

7  01 

5  08 

7  03 

5  05 

7  05 

5  03 

7  08 

5  00 

7  10 

458 

7  13 

4  66 

7  16 

4  62 

7  19 

4  49 

7  22 

4  46 

6 

7  01 

5  12 

7  04 

5  00 

7  06 

5  07 

7  08 

5  04 

7  11 

5  02 

7  13 

4 '69 

7  16 

456 

7  19 

4  54 

7  22 

4  51 

11 

7  01 

5  16 

7  04 

5  13 

7  06 

5  11 

7  08 

5  09 

7  11 

5  06 

7  13 

5  04 

7  16 

5  01 

7  19 

458 

7  21 

456 

16 

7  00 

5  20 

7  03 

5  18 

7  05 

5  16 

7  07 

6  18 

7  09 

5  11 

7  12 

609 

7  14 

6  06 

7  17 

504 

7  19 

5  01  , 

21 

6  50 

5  25 

7  01 

5  22 

7  03 

5  20 

7  05 

5  18 

7  07 

5  16 

7  10 

6  14 

7  12 

5  12 

7  14 

609 

7  17 

5or7 1 

26 

6  57 

5  29 

6  59 

5  27 

7  01 

5  25 

7  02 

6  23 

7  04 

5  22 

7  06 

6  19 

7  09 

5  17 

7  11 

6  16 

7  13 

5  13 

31 

6  54 

534 

6  56 

5  32 

6  57 

5  30 

6  50 

5  29 

7  01 

6  27 

7  03 

525 

7  06 

5  22 

7  07 

520 

7  09 

5  19 

Feb.   5 

6  51 

5  38 

6  52 

5  37 

6  54 

5  85 

6  56 

5  84 

6  57 

6  32 

6  68 

6  80 

7  00 

5  28 

7  02 

627 

7  04 

5  25 

10 

6  46 

543 

6  48 

5  41 

6  49 

5  40 

6  50 

5  30 

6  62 

6  37 

664 

6  86 

655 

5  34 

6  57 

5  82 

6  59 

5  31 

15 

6  42 

6  47 

6  43 

5  46 

6  44 

5  45 

6  45 

5  48 

6  46 

5  42 

6  48 

5  41 

6  49 

689 

6  51 

538 

0  52 

5  37 

20 

6  87 

5  51 

6  38 

5  50 

6  39 

5  49 

6  40 

6  48 

6  41 

5  47 

6  42 

646 

6  43 

645 

6  46 

6  44 

6  46 

542 

25 

6  32 

5  55 

6  32 

554 

6  33 

5  54 

634 

663 

6  34 

5  62 

6  36 

5  51 

6  87 

6  50 

686 

6  49 

6  39  5  48 

Hat.  2 

6  26  5  50 

6  26 

5  58 

627 

5  68 

6  27 

6  67 

628 

666 

629 

6  66 

6  30 

5  55 

680 

6  64 

6  SI   5  54  ' 

7 

6  20  6  03 

6  20 

6  02 

620 

6  02 

6  21 

6  02 

6  21 

6  01 

6  22 

600 

622 

6  00 

6  23 

569 

6  24  558 

12 

6  14 

6  06 

6  14 

6  06 

6  14 

6  06 

6  14 

6  06 

6  14 

6  06 

6  14 

6  05 

6  15 

6  05 

6  16 

6  05 

6  16   6  04 

17 

6  07 

6  10 

6  07 

6  10 

6  07 

6  10 

6  07 

6  10 

607 

6  10 

6  07 

6  10 

6  07 

6  10 

6  08 

6  10 

C  08  6  10 

22 

6  01 

6  14 

600 

6  14 

6  00 

6  14 

600 

6  14 

6  00 

6  14 

6  00 

6  14 

600 

6  14 

6  00 

6  15 

6  00  6  15 

27 

5  54 

6  17 

6  54 

6  17 

5  53 

6  18 

5  53 

6  18 

6  52 

6  18 

5  52 

6  19 

5  52 

6  19 

5  52 

6  19 

5  S3  6  20 

Apr.  1 

5  48 

6  20 

5  47 

6  21 

5  46 

6  21 

546 

6  22 

5  46 

6  22 

6  45 

623 

644 

624 

5  44 

624 

5  43  6  25 

6 

5  42  !  6  24  1 

5  41 

6  24 

5  40 

625 

5  39 

626 

5  88 

6  27 

5  37 

6  27 

5  87 

6  28 

536 

6  29 

5  36  6  30 

11 

5  35 

627 

5  34 

6  28 

5  33 

629 

5  32 

6  80 

6  31 

6  31 

6  80 

6  33 

629 

6  88 

5  28 

6  34 

5  28  6  35 

16 

529 

6  30 

5  28 

6  31 

5  27 

6  33 

5  26 

6  34 

624 

6  85 

6  23 

6  86 

5  22 

687 

5  21  1  6  39  1 

5  20  6  4U 

21 

5  24 

6  84 

5  22 

6  35 

5  21 

6  86 

620 

6  38 

5  18 

6  39 

5  17 

6  41 

5  15 

6  42 

5  14 

644 

5  13  >  6  45 

26 

5  18 

6  87 

5  17 

6  39 

5  15 

6  40 

5  13 

6  42 

5  12 

6  43 

6  10 

6  45 

5  09 

6  47 

5  07 

6  48 

5  06  j  6  50 

|May   1 

6  13  =  6  41 

5  12 

6  43 

5  10 

6  44 

6  08 

6  46 

5  06 

648 

6  05 

6  49 

5  02 

6  51 

5  01 

6  53 

4  59 

655 

!       6 

5  09 

6  44 

5  07 

G46 

5  05 

6  48 

6  03 

660 

6  01 

6  62 

4  69 

6  64 

4  67 

6  56 

4  55 

6  68 

4  53  7  00 

11 

5  05 

648 

5  03 

6  50 

5  01 

6  52 

4  68 

664 

4  66 

6  56 

4  54 

6  68 

4  52 

7  00 

4  50 

7  03 

4  48  7  (3 

16 

5  01 

6  51 

4  59 

654 

4  57 

6  56 

4  55 

6  68 

4  52 

7  00 

4  50 

7  02 

4  48 

7  05 

446 

7  07 

4  44  ;  7  10 

21 

4  58  6  55 

456 

6  57 

4  54 

6  59 

4  51 

7  02 

4  49 

7  04 

4  46 

7  06 

4  44 

7  09 

4  41 

7  12 

4  39 

7  14 

26 

4  56  1  6  58 

4  54 

7  00 

4  51 

7  03 

4  49 

7  05 

4  46 

7  08 

4  43 

7  10 

4  41 

7  13 

4  38 

7  16 

4  3«  I  7  19 

31 

4  54  J  7  01 

4  52 

7  03 

4  40 

7  06 

4  46 

7  00 

444 

7  11 

4  41 

7  14 

438 

7  17 

4  36 

7  20 

4  33  ,  7  23 

June  5 

453 

704 

4  50 

7  07 

4  48 

7  09 

4  45 

7  11 

4  48 

7  14 

4  40 

7  17 

4  87 

7  20 

4  34 

7  23 

4  31   7  26 

10 

4  53  7  06 

4  50 

7  09 

4  47 

7  11 

4  45 

7  14 

4  42 

7  17 

4  39 

7  20 

4  36 

7  23 

433 

7  26 

4  30  7  29 

15 

4  53  7  08 

460 

7  10 

4  47 

7  13 

4  45 

7  16 

4  42 

7  19 

4  39 

7  22 

4  36 

7  25 

4  83 

7  28 

4  30  7  31 

20 

4  54  ,  7  09 

4  61 

7  12 

448 

7  15 

4  46 

7  17 

443 

7  21 

440 

7  23 

4  36 

7  26 

4  83 

7  29 

4  30  7  32 

25 

4  55 

7  10 

4  52 

7  13 

4  49 

7  16 

4  47 

7  18 

444 

7  21 

4  41 

7  24 

4  38 

7  27 

4  85 

7  30 

4  32 

733 

80 

4  56 

7  10 

4  54 

7  13 

4  51 

7  16 

4  49 

7  18 

4  46 

7  21 

443 

7  24 

4  40 

7  27 

4  36 

7  30 

4  34 

7  33 

July  5 

4  59 

7  10 

4  56 

7  12 

4  53 

7  15 

4  51 

7  18 

4  48 

7  20 

4  45 

7  23 

4  42 

7  26 

4  89 

7  29 

4  36 

7  32 

10 

5  01  7  09 

4  59 

7  12 

4  56 

7  14 

4  64 

7  17 

4  51 

7  19 

4  48 

7  22 

445 

7  25 

442 

7  28 

4  89  7  31 

15 

5  04  7  07 

6  01 

7  10 

4  59 

7  12 

4  67 

7  16 

454 

7  17 

4  51 

7  20 

4  49 

7  23 

4  46 

7  26 

4  43  7  28 

20 

5  07  7  05 

5  05 

7  07 

5  02 

7  10 

5  00 

7  12 

4  68 

7  14 

4  55 

7  17 

4  52 

7  20 

450 

7  22 

4  47  7  25 

25 

5  10  7  02 

5  08 

7  04 

5  06 

7  07 

5  04 

7  09 

6  02 

7  11 

469 

7  13 

4  67 

7  16 

454 

7  18 

-4  51  ,  7  21 

30 

5  13  6  59 

1 

5  11 

7  01 

509 

7  03 

5  08 

7  06 

6  06 

7  07 

6  03 

7  09 

6  01 

7  11 

4  58 

7  14 

• 

4  56  7  16 

Aug.  4 

5  17 

6  54 

5  15 

6  56 

5  13 

6  58 

6  11 

7  00 

5  10 

7  02 

5  07 

7  04 

6  05 

7  06 

5  03 

7  08 

5  01  1  7  11 

9 

5  20 

6  50 

5  18 

6  52 

5  17 

6  54 

6  16 

6  55 

6  13 

6  67 

5  11 

6  69 

6  09 

7  01 

5  07 

7  03 

5  05  7  05  ' 

14 

5  23 

6  45 

5  22 

6  47 

5  20 

6  48 

6  19 

6  50 

5  18 

6  61 

5  16 

6  63 

5  14 

6  55 

5  12 

6  56 

5  10  6  58 

19 

5  26 

6  40 

5  25 

6  41 

5  24 

6  42 

5  23 

644 

5  22 

6  45 

6  20 

6  47 

6  18 

648 

5  16 

6  501 

5  15  6  51 

24 

5  30 

634 

5  29 

6  85 

5  28 

6  36 

5  27 

6  88 

6  26 

6  39 

624 

6  40 

6  23 

6  41 

5  21 

6  43 

5  20  ,  6  44 

29 

5  33 

6  28 

5  32 

6  29 

6  31 

6  30 

6  80 

6  31 

5  30 

6  32 

5  28 

6  33 

5  27 

6  34 

6  26 

6  35 

5  24  6  36 

Sept.  3 

5  36 

6  22 

5  35 

6  22 

5  35 

6  28 

634 

6  24 

5  33 

625 

6  82 

6  26 

6  31 

6  27 

5  80 

628 

5  29  6  2S 

8 

5  39 

6  15 

5  89 

6  16 

5  88 

6  17 

6  88 

6  17 

5  87 

6  18 

6  86 

6  18 

5  36 

6  19 

5  35 

620 

5  34  6  20 

13 

5  42 

609 

5  42 

6  09 

6  42 

609 

6  41 

6  10 

6  41 

6  10 

5  40 

6  11 

5  40 

6  11 

5  89 

6  12 

5  39  6  12 

18 

5  45  i  6  02 

5  45 

602 

5  45 

602 

5  45 

6  03 

5  45 

6  03 

6  45 

6  03 

6  44 

603 

544 

6  04 

5  43   6  04 

23 

5  48  5  56 

5  48 

5  56 

5  49 

556 

5  49 

6  66 

5  49 

6  56 

5  40 

6  66 

6  48 

6  66 

5  48 

5  56 

S  48     5  56 

28 

5  52  1  5  49 

5  52 

5  49 

5  52 

5  49 

5  52 

5  48 

5  53 

6  48 

5  53 

548 

6  58 

548 

6  63 

5  48 

5  53  5  47 

Oct.   3 

5  55  5  43 

5  55 

5  42 

5  56 

5  42 

5  66 

5  41 

6  57 

5  41 

5  67 

5  41 

6  57 

6  40 

568 

5  40 

5  58  5  39 

8 

5  58  ;  5  36 

5  59 

5  36 

6  00 

5  35 

6  00 

584 

6  01 

5  34 

6  02 

5  83 

6  02 

6  83 

6  02 

5  32 

6  03  5  31 

13 

6  02  ;  5  30 

6  03 

5  29 

6  04 

5  29 

604 

5  28 

6  05 

5  27 

6  06 

5  26 

6  07 

5  25 

6  07 

5  24 

6  08  ,  524 

18 

6  06 

5  24 

6  07 

5  23 

6  08 

5  22 

6  08 

5  21 

6  10 

5  20 

6  11 

5  19 

6  12 

5  18 

6  13 

6  17 

6  14 

5  16 

23 

6  09 

5  19 

6  10 

5  18 

6  12 

5  17 

6  13 

6  16 

6  14 

5  U 

6  15 

5  13 

6  17 

6  12 

6  18 

5  10 

6  19 

5  09 

28 

6  13 

5  14 

6  15 

5  13 

6  16 

5  11 

6  18 

5  10 

6  19 

5  09 

6  20 

5  07 

622 

6  06 

6  23 

504 

a  24 

5  03 

Xor.  2 

6  17 

5  10 

6  19 

5  08 

6  21 

5  06 

6  22 

5  05 

6  24 

5  03 

6  26 

6  02 

6  27 

5  00 

629 

458 

6  30 

4  57 

7 

6  22 

5  06 

6  23 

5  04 

6  25 

5  02 

6  27 

5  01 

6  29 

4  69 

6  81 

4  67 

6  32 

4  65 

634 

463 

6  36  <  4  51 

12 

6  26 

5  02 

6  28 

5  00 

6  30 

4  59 

6  32 

4  57 

6  34 

4  55 

6  86 

4  63 

6  38 

4  51 

6  40 

448 

6  42  4  47 

17 

6  30 

5  00 

6  32 

4  58 

6  35 

4  56 

6  37 

4  64 

6  39 

4  52 

6  41 

4  49 

648 

4  47 

6  45 

4  45 

6  47 

4  43 

22 

6  35 

4  58 

6  87 

4  56 

6  39 

4  53 

6  42 

4  51 

6  44 

4  49 

6  46 

4  47 

6  48 

4  44 

6  51 

4  42 

6  53 

439 

27 

6  39 

4  56 

6  42 

4  54 

6  44 

4  52 

6  46 

4  60 

6  49 

4  47 

6  61 

4  44 

6  54 

4  42 

6  56 

4  40 

6  58 

437 

Deo.   2 

6  43 

4  56 

6  46 

4  53 

6  48 

4  51- 

6  51 

4  49 

6  53 

4  46 

6  56 

4  44 

6  58 

4  41 

7  01 

488 

7  04 

436 

7 

6  47 

4  56 

6  50 

4  53 

6  52 

4  51 

6  55 

4  49 

6  57 

4  46 

7  00 

444 

7  03 

4  41 

7  06 

438 

7  08 

435 

12 

6  51 

4  57 

6  64 

4  54 

6  56 

4  52 

6  59 

4  50 

7  01 

4  47 

7  04 

4  44 

7  07 

4  41 

7  10 

4  38 

7  13  4  96 

17 

6  54 

4  59 

6  57 

4  56 

6  59 

4  54 

7  02 

4  51 

7  04 

4  48 

7  07 

4  46 

7  10 

443 

7  13 

440 

7  16  4  87 

22 

6  57 

5  01 

7  00 

4  58 

7  02 

4  56 

7  05 

4  53 

7  07 

4  51 

7  10 

4  48 

7  13 

445 

7  16 

4  42 

7  19 

439 

27 

6  59 

5  04 

7  02 

5  01 

7  04 

4  59 

7  07 

4  56 

7  09 

4  54 

7  12 

4  51 

7  15 

4  48 

7  18 

4  45 

7  21 

442 

Jan.   1 

7  01 

5  08 

7  03 

5  05 

7  05 

5  03 

7  08 

5  00 

7  10 

4  58 

7  13 

4  55 

7  16 

4  52 

7  19 

4  40 

7  22 

446 

J 

TABLE  9.— MEAN  LOCAL  TIME  OF  SUN  RISE  AND  SUN  SET. 


449 


^^arih  Latitude. 

T\^^ 

.  1 

410 

42«> 

430 

440 

450 

46°    1    470 

48^    1    490 

Date. 

1 

1 

1 

Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

Rise.  1  Set. 

1 

Rise. 

Set.  1 

Rise. 

Set. 

1 

h.  tn. 

h.tn. 

h.  m. 

A.  tn. 

h.  m. 

h.  m. 

A.  tli. 

h.  tn. 

h.  m. 

h.  m. 

h.  tn.   h,  m.  \ 

A.  m. 

ft.  tn. 

h.m.   h.tn.\ 

A.  m. 

A.  fn. 

Jan. 

1 

7  25  4  43 

7  28  '  4  40 

7  81 

4  87 

7  35 

4  34 

7  39 

4  30 

7  42 

4  26 

7  46 

4  22 

7  50 

4  18 

7  64 

4  14 

6 

7  25  4  48 

7  28  4  46 

7  31 

4  43 

7  34 

4  39 

7  38 

4  35 

7  41 

4  32 

7  45 

4  28 

7  40 

4  24 

7  53 

4  20 

11 

7  24  4  53 

7  27  4  50 

7  30 

4  47 

r33 

4  44 

7  87 

4  40 

7  40 

4  37 

7  44 

4  34 

7  47 

4  30 

7  51 

4  26 

16 

7  22 

4  56 

7  25 

4  56 

7  28  4  53 

7  31 

4  50 

7  34 

4  47 

7  87  4  44 

7  40  4  40 

7  44 

4  87 

748 

4  83 

21 

7  19 

5  04 

7  22 

5  02 

7  25  4  50 

7  28 

4  56 

7  30 

4  53 

7  33  4  60 

7  37  4  47 

7  40 

4  44 

7  43 

4  41 

26 

7  15  5  10 

7  18 

5  08 

7  21  5  06 

7  23  '  5  03 

7  26 

5  00 

7  29  4  58 

7  32  ;  4  55 

7  35 

4  52 

7  38 

4  40 

31 

7  11  5  17 

7  14 

5  14 

7  16  5  12 

7  18  5  10 

7  21 

• 

5  07 

7  23  5  06 

7  26  5  02 

7  29  6  00 

7  31 

4  57 

Feb. 

5 

7  06  •  5  23 

7  08 

5  21 

7  10  '  5  19 

7  12  5  17 

7  15 

5  14 

7  17  ,  5  12 

7  19 

5  10 

7  22  5  08 

7  24 

5  05 

10 

7  00 

5  29 

7  02 

5  27 

7  04  1  5  26 

7  06 

6  24 

7  08 

6  22 

7  10 

6  20 

7  12 

5  18 

7  14 

5  15 

7  16 

6  13 

15 

6  54 

5  85 

6  56 

5  34 

6  57  ;  5  32 

6  59 

5  30 

7  00 

6  20 

7  02 

5  27 

7  04 

6  25 

7  06 

5  23 

7  08 

5  22 

20 

6  47 

5  41 

6  48 

5  40 

6  50  '  5  39 

6  51 

5  37 

6  53 

5  36 

6  54 

5  34 

6  5>i 

5  33 

6  57 

6  31 

6  59 

5  30 

23 

6  40 

5  47 

6  41 

546 

6  42  5  45 

6  43 

5  44 

6  44 

5  43 

6  45 

5  42 

6  47 

5  40 

6  48 

5  89 

6  49 

6  38 

Mar. 

2 

6  32  5  53 

6  33 

5  52 

6  34  5  51 

6  35 

5  50 

6  36  5  50  1 

6  37 

5  49 

6  38 

5  48 

6  38 

5  47 

6  40 

6  46 

7 

6  24  t  5  50 

6  25 

5  58 

6  25  5  57 

6  26 

5  5G 

6  27 

5  50 

6  27  <  5  56  1 

6  28 

5  65 

6  29 

6  64 

6  20 

6  54 

12 

6  16  6  04 

6  16 

6  04 

6  17  6  04 

6  17  6  03 

6  18 

6  03 

6  18  ;  6  02  1 

6  18 

6  02 

6  19 

602 

6  19 

6  01 

17 

6  08 

6  10 

6  08 

6  10 

6  08 

0  00 

6  08  U  00 

6  08 

6  09 

6  08 

6  00 

6  08 

6  09 

6  08 

6  09 

6  08 

6  00 

22 

5  59 

6  15 

5  59 

6  15 

5  59 

6  15 

5  50  6  16 

5  59 

6  16 

6  58 

6  16 

5  58 

6  16 

6  58 

6  16 

5  58 

6  17 

27 

5  51 

6  20 

5  51 

6  21 

5  60 

6  21 

5  50  6  22 

6  49 

6  22 

5  49  6  23 

548 

6  23 

5  48 

6  24 

5  47  1  6  24  1 

Apr. 

1 

5  43 

626 

5  42 

6  27 

5  41 

6  28 

5  41 

6  28 

5  40 

6  29 

6  39  !  6  20 

638 

6  30 

5  88 

6  31 

5  37 

6  32 

G 

5  35 

6  31 

5  34 

6  32 

5  33  '  6  33 

5  32 

6  34 

6  31 

6  35 

5  30  !  6  36 

6  20 

6  37 

6  28  1  6  38 

5  26 

6  39 

11 

5  26 

6  36 

5  25 

6  37 

5  24  :  6  38 

5  23 

6  40 

5  22 

6  41 

5  20  !  6  42 

6  10 

6  44 

5  17  6  45 

6  16 

6  47 

16 

5  10 

6  41 

5  17 

6  43 

5  16  t  6  44 

5  14 

6  46 

5  13 

6  47 

5  11  6  40 

6  10 

6  61 

6  08  '  6  52 

6  06 

6  64 

21 

5  11 

6  47 

5  09 

6  48 

5  08  0  50 

5  06 

6  52 

5  03 

6  54 

5  02 

6  56 

5  00  6  58 

'4  58  •  7  00 

4  56 

7  02 

26 

5  04 

6  52 

5  02 

6  54 

5  00  6  56 

4  58 

6  58 

4  66 

7  00 

4  54 

7  02 

4  62  1  7  04 

4  49  ,  7  07 

4  47 

7  09 

1 

May 

1 

4  57 

6  57 

455 

6  50 

4  63 

701 

4  51 

7  04 

4  48 

7  06 

4  46 

7  08 

4  44  7  11 

4  41 

7  14 

4  38 

7  16 

6 

4  51 

7  02 

4  40 

7  05 

4  46  '  7  07 

4  44 

7  10 

4  41 

7  12 

4  30 

7  15 

4  36 

7  18 

4  33 

7  21 

4  80 

7  24 

11 

445 

7  08 

4  43 

7  10 

4  40  ,  7  13 

4  38 

7  10 

4  35 

7  18 

4  32 

7  21 

4  29 

7  24 

4  26 

7  28 

4  22 

7  31 

16 

4  41 

7  12 

4  38  7  15 

4  35  7  18 

4  32 

7  21 

4  29 

7  24 

4  26 

7  27 

4  22 

7  31 

4  19 

7  34 

4  15 

7  38 

21 

4  36 

7  17 

4  33  7  20 

4  30  '  7  23 

4  27 

7  20 

4  24 

7  20 

4  20 

7  33 

4  17 

7  36 

4  13 

7  40 

4  00 

7  44 

26 

4  32 

7  22 

4  29  i  7  25 

4  26  •  7  28 

4  23 

7  32 

4  20 

7  35 

4  16 

7  38 

4  12 

7  42 

4  08 

7  46 

4  04 

7  50 

31 

4  30 

7  26 

4  26  1  7  29 

4  23 

7  32 

4  19 

7  36 

4  16  i  7  89 

1 

4  12 

7  43 

4  08 

7  47 

4  04 

7  61 

4  00 

7  55 

1 

June 

5 

4  28  '  7  29 

4  24  7  32 

4  21 

7  36 

4  17 

7  39 

4  14 

7  43 

4  10 

7  47 

4  06 

7  61 

4  01  1  7  56 

3  67 

8  00  . 

10 

4  26  i  7  32 

4  23 

7  35 

4  20 

7  38 

4  16 

7  42 

4  12  <  7  46  1 

4  08 

7  50 

4  04 

7  66 

3  69 

7  59 

3  65 

8  04  1 

15 

4  26  '  7  34 

4  23 

7  38 

4  19 

7  41 

4  15 

7  45 

4  12 

7  49 

4  08 

7  53 

4  03 

7  57 

3  69 

8  02 

364 

8  06 

20 

4  27  '  7  36 

4  23 

7  30 

4  20 

7  43 

4  16 

7  47 

4  12 

7  51 

4  08 

7  54 

4  04 

7  59 

3  69 

8  04 

3  54 

8  08  ' 

25 

4  28  ,  7  37 

4  25 

7  40 

4  21  j  7  44 

4  17 

7  47 

4  14 

7  51 

4  10 

7  55 

4  06 

8  00 

4  00 

8  04 

3  66 

8  00 

30 

4  30 

7  37 

4  27 

7  40 

4  24  1  7  43 

4  19 

7  47 

4  16 

7  51 

4  12  !  7  65 

4  07 

7  69 

4  03 

804 

3  68 

8  08 

Jnly 

5 

4  33 

7  36 

4  30 

7  39 

4  26 

7  42 

4  22 

7  46 

4  10 

7  50 

1 

4  15  1  7  64 

4  10 

7  58 

406 

8  02 

4  02 

8  07  . 

10 

4  36 

7  34 

4  33 

7  37 

4  30 

7  40 

4  26 

7  44 

4  22 

7  48 

4  19 

7  51 

4  14  7  55 

4  10 

8  00 

4  06 

8  01 

15 

4  40 

7  31 

4  37 

7  34 

4  34  j  7  38 

4  30 

7  41 

4  27 

7  44 

4  23 

7  48 

4  19 

7  52 

4  15 

7  56 

4  11 

8  00  : 

20 

4  44 

7  28 

4  41 

7  31 

4  38  '  7  34 

4  35 

7  37 

4  32  ;  7  40 

4  28 

7  44 

4  24 

7  47 

4  20 

7  61 

4  17 

7  55 

25 

4  40 

7  24 

4  46 

7  26 

4  4a  7  29 

4  40  !  7  32  1 

4  37  ■  7  35 

4  34 

7  38 

4  30 

7  42 

4  26 

7  46 

4  23 

7  49 

30 

4  53  7  19 

4  51  <  7  21 

1 

4  48  7  24 

4  45 

7  27 

4  42  1  7  30 

4  39 

7  32 

4  36 

7  36 

4  33  7  39 

4  30 

7  42  ' 

Aug. 

4 

4  58  7  13 

1 

4  66  1  7  15 

4  63  .  7  18 

4  51 

7  20 

4  48 

7  23 

4  45 

7  26 

4  42 

7  29 

4  30  7  82 

4  36 

7  85 

0 

5  03  7  07 

5  01  '  7  09 

4  59  ,  7  11 

4  56 

7  14 

4  54 

7  16 

4  52 

7  18 

4  49 

7  21 

4  46  7  24 

4  43 

7  26 

14 

5  08  ,  7  00 

5  06  j  7  02 

5  04  7  04 

5  02 

7  06 

5  00 

7  08 

458 

7  10 

4  55 

7  13 

4  63  ,  7  15 

4  60 

7  18 

19 

5  13  6  53 

5  11  1  6  iW) 

5  10  6  56 

5  08 

G  58 

5  06 

7  00 

5  04 

7  02 

6  02 

7  04 

6  00  1  7  06 

4  57 

7  08 

24 

5  18  1  0  46 

5  17  6  47 

5  15  6  48 

5  14 

6  50 

5  12 

6  52 

5  10 

6  53 

5  08 

655 

5  06 

6  57 

6  01 

6  59 

29 

5  23  6  38 

5  22  1  6  30 

5  21  '  6  40 

5  19 

6  41 

5  18 

6  43 

5  16 

6  44 

5  15 

6  46 

6  13 

6  47 

5  12 

6  49  , 

1 

Sept. 

3 

5  28  !  6  30 

5  27 

6  30 

5  27  6  31 

6  25  :  6  33 

6  24 

6  34 

5  23 

6  35 

6  21 

6  36 

5  20  '  6  37 

6  19 

6  38 

8 

5  33  ;  6  21 

6  32 

6  22 

5  32  6  23 

5  31  1  6  24 

5  30 

6  24 

5  29 

6  25 

6  28 

6  26 

5  27  6  27 

6  26 

6  28 

13 

5  38  !  6  13 

5  38 

6  13 

5  37  ;  6  14 

5  36 

6  14 

5  36 

6  15 

5  35 

6  15 

5  34 

6  16 

6  34  >  6  17 

6  33 

6  17 

18 

5  43 

6  04 

5  43 

6  04 

5  42  '  6  05 

5  42 

6  05 

6  42 

6  05 

5  41 

6  06 

5  41  i  6  06 

5  41  '  6  06 

5  40 

6  07 

23 

5  48  '  5  56 

5  48 

5  56 

5  48  ,  5  56 

5  48 

5  66 

5  48  '  5  56 

5  48  '  5  56 

5  48  5  56 

5  48 

6  56 

5  48 

5  66  1 

28 

5  53  5  47 

1 

5  53 

5  47 

5  54  1  5  47 

5  54 

5  46 

5  54  5  46 

5  54  5  46 

5  54 

6  46 

6  55 

5  46 

5  65 

5  46  1 

Oct. 

3 

5  58 

5  89 

5  50 

5  38 

5  59  5  38 

6  00 

5  37 

6  00  1  5  37 

6  01  6  36 

6  01 

6  36 

6  02 

5  35 

6  02 

5  36 

8 

604 

5  31 

6  04  1  5  30 

6  05  5  29 

6  06 

5  28 

6  U« 

5  28 

6  07  5  27 

6  08 

5  26 

6  09  !  5  25  E  6  10 

6  24 

13 

6  09  5  23 

6  10  ,  5  22 

6  11  5  21 

0  12 

5  20 

6  13 

5  10 

6  14  1  5  18 

6  15 

5  16 

6  16  '  5  15 

6  17 

5  14 

18 

6  14  5  15 

6  16  5  14 

6  17  5  13 

6  18 

5  11 

6  2U 

6  10 

6  21 

5  00 

6  22 

5  07 

6  24  ,  5  00 

6  25 

5  04 

23 

6  20  5  08 

6  22 

;  5  06 

6  23  5  05 

6  25 

5  03 

6  26 

5  02 

6  28 

5  00 

6  29  i  4  59 

6  31 

4  57 

6  33 

4  55 

28 

6  26  5  01 

6  28 

4  50 

6  29 

4  58 

6  31 

4  56 

6  33  '  4  54 

1 

6  36 

4  52 

6  37 

4  50 

6  39 

4  48 

6  41 

4  46 

Nov. 

2 

6  32  4  55 

6  34 

1 

4  53 

6  36 

4  51 

6  38  !  4  49 

6  40 

4  47 

6  42 

4  45 

6  44 

4  42 

6  46 

4  40 

6  49 

4  38 

7 

6  38  4  49 

6  40 

4  47 

6  42 

4  45 

6  44 

4  43 

6  47 

4  40 

6  40 

4  38 

6  52 

4  36 

6  54 

4  83 

6  57 

4  30 

12 

6  44 

4  44 

6  46 

4  42 

6  49  ,  4  40 

6  51 

4  37 

6  54 

4  34 

6  66 

4  32 

6  59 

4  20 

7  02 

4  26 

7  05 

4  23 

17 

650 

4  40 

6  52 

4  37 

6  55  '  4  36 

6  58 

4  32 

7  00 

4  29 

7  03 

4  2G 

7  06 

4  23 

7  00 

4  20 

7  12 

4  17 

22 

6  56 

4  37 

6  58 

4  34 

7  01 

4  31 

7  04 

4  28 

7  07 

4  25 

7  10 

4  22 

7  13 

4  19 

7  17 

4  16 

7  20 

4  12  ; 

» 

27 

7  01 

4  34 

7  04 

4  31 

7  07 

4  28 

7  10 

4  25 

7  13 

4  22 

7  16  1  4  19 

7  20 

4  15 

7  24 

4  12 

7  27 

4  OS 

Dec. 

2 

7  07 

4  33 

7  10 

4  30 

7  13 

4  27 

7  16  '  4  23 

7  10 

4  20 

7  22  •  4  17 

7  26  ,  4  13 

7  30 

4  00 

7  34 

4  05 

7 

7  11 

4  32 

7  14 

4  20 

7  18  1  4  26 

7  21  ;  4  22 

7  24 

4  19 

7  28  1  4  15 

7  32  '  4  11 

7  3G 

4  08 

7  40 

4  04  : 

12 

7  16 

4  32 

7  10 

4  29 

7  22  4  26 

7  26  4  23 

7  29 

4  19 

7  33  1  4  15 

7  37 

4  11 

7  41 

4  07 

7  45 

4  03 

17 

7  19  4  33 

7  22 

4  30 

7  26  4  27 

7  29  ■  4  24 

7  3:{ 

4  20 

7  36  4  lU 

7  41 

4  12 

7  45  ,  4  08 

7  49 

4  04 

22 

7  22 

4  36 

7  25 

4  33 

7  28  4  30 

7  32 

4  26 

7  30 

4  22 

7  39   4  19 

7  43 

4  15 

7  48  4  10 

7  52 

4  06 

27 

7  24 

4  39 

7  27 

4  36 

7  30  '  4  33 

7  34 

4  29 

7  38 

4  26 

7  41 

4  22 

7  45 

4  18 

7  49 

4  14 

7  5:1 

4  10 

Jan. 

1 

1 

7  26 

4  43 

7  28 

4  40 

7  31 

4  37 

7  35 

4  34 

7  39 

4  30 

7  42 

4  20 

7  46 

422 

7  50 

4  18 

7  54 

4  14  i 

1 

24862—02- 


•29 


450 


TABLE  9.— MEAN  LOCAL  TIME  OF  SUJH  BISE  AND  SUN  SET. 


North  Latitude. 

Date. 

60° 

513 

52° 

63^ 

54^ 

66° 

560 

-570 

S80 

Rise.  1  Set. 

Riae.     Set. 

Riae. 

Set. 

Riae.  i  Set. 

Rise,  j  Set. 

Riae.    Set. 

Riae. 

Set. 
A.  tn. 

Riae.    Set. 

Riae.    Set. 

A.  m.   h.  tn. 

A.  m.   h.  m. 

h.m. 

A.  tn. 

A.  tn.   A.  tn. 

A.  tn.  A.  tn. 

A.  tn. '  A.  tn. 

A.  tn. 

A.  tn.    A.  n. 

A.  tn.   h ,  fR. 

Jan.      1 

7  59  ,  4  10 

8  03     4  05 

8  08 

1  4  00 

8  13     3  55 

8  19     8  60 

8  24  ;  3  44 

8  31 

3  37 

8  37 

i  3  31 

8  43  .  3  23 

6 

7  58     4  16 

8  02  1  4  11 

8  07 

i  4  06 

8  12     4  01 
8  09     4  08 
8  04     4  16 

8  17     3  56 

8  23  ,  3  50 

8  29 

3  44 

8  35 

3  38 

8  42  ,  3  31 

11 

7  55  .  4  22 

8  00  1  4  18 

8  04 

.  4  13 

8  14  '  «  03 

8  19     3  68 

8  25 

3  52 

8  31  :  3  46 

8  38     3  ^ 

le 

7  52 

4  29 

7  56  ,  4  25 

8  00 

4  21 

8  10 

4  12 

8  14     4  07 

8  20 

4  01 

825     3  56 

8  31     3  49 

21 

7  47 

4  37 

7  51 

4  33 

7  55 

4  30 

7  59     4  25 

8  04 

4  21 

8  08  '  4  16 

8  13 

4  11 

8  18  .  4  M 

8  24     4  (*) 

26 

7  41 

4  45 

7  45  '  4  42 

7  48 

4  38 

7  52     4  34 

7  56  1  4  30 

8  00  1  4  26 

8  04 

4  21 

8  10     4  17 

8  13     4  11 

81 

735 

4  54 

7  38  ,  4  50 

7  41 

4  47 

7  44     4  44 

7  48     4  40 

1 

7  52  ,  4  37 

756 

4  32 

8  00     4  28 

H  03     4  23 

Feb.     5 

7  27 

5  02 

7  30     5  00 

7  33 

'  4  57 

7  36     4  54 

7  39  '  4  50 

7  43  i  4  47 

746 

4  43 

7  50     4  39 

7  54     4  35 

10 

7  19 

5  11 

7  21     6  08 

7  24 

5  06 

7  27     5  03 

7  30  t  5  00 

7  32  •  4  68 

7  36 

454 

7  39  ,  4  51 

7  43     44: 

15 

7  10 

5  19 

7  12     5  17 

7  14 

5  15 

7  17     5  13 

7  19  1  5  10 

7  22  ;  5  08 

724 

5  05 

7  27  1  5  02 

7  30     4  5$ 

20 

7  01 

5  28 

7  02     5  27 

7  04 

:  5  24 

7  06     5  22 

7  08     5  20 

7  10  '  5  18 

7  13 

5  16 

7  15  !  5  14 

7  18     5  U 

25 

6  51- 

5  36 

6  52  ,  5  35 

6  54 

6  34 

6  65     5  32 

6  57     6  30 

6  69     5  29 

7  01 

5  27 

702  ;  5  25 

1 

7  U4     5  2J 

Mar.     2 

6  41 

545 

6  42     5  44 

643 

5  43 

6  44     5  41 

6  45     5  40 

6  47     5  39 

6  48 

5  38 

6  50  !  5  36 

6  51     5  34 

7 

6  30 

6  53 

6  31  ,  5  52 

6  32 

5  61 

6  33     5  51 

6  33     6  50 

6  34     5  49 

6  35 

548 

6  36 

5  47 

6  37     34S 

12 

6  20 

6  01 

6  20     C  Ul 

6  20 

6  00 

6  21     6  00 

6  21     5  59 

6  22  ,  5  59 

6  22 

5  58 

6  23 

5  58 

6  S3     5  57 

17 

6  09 

6  09 

6  09     6  09 

6  09 

6  00 

6  09  ,  6  00 

6  09  '  6  09 

6  09  '  6  09 

6  09     6  09 

609 

600 

6  09     6  tv 

22 

6  58  ;  6  17 

6  58     0  17 

6  57 

6  18 

5  57  .  6  18 

5  57  !  6  18 

5  56  ,  6  19 

5  56     6  19 

5  56 

6  19 

5  55     6  2j 

27 

5  47     6  25 

1 

5  46     6  23 

5  46 

6  26 

5  45     6  27 

1 

5  44  '  6  28 

5  43  i  6  28 

5  43     6  29 

6  42 

6  30 

5  41  :  6  :>i 

Apr.     1 

5  36     6  33 

5  35     6  34 

534 

•  635 

5  33     H  36 

5  32     6  37 

5  31     6  38 

6  80     6  39 

528 

6  41 

5  27     6  42 

6 

5  25 

6  40 

5  24     6  42 

r>  22 

,  0  43 

5  21     6  45 

5  20     6  40 

5  18     6  48 

5  16  .  6  50 

5  15 

6  51 

5  13     6  53 

11 

5  14 

648 

6  13  .  6  50 

5  11 

6  52 

5  09     6  54 

5  07     6  50 

5  06  ,  6  58 

5  04     7  00 

6  02 

702 

4  59     7  04 

Ifl 

6  04 

656 

5  02     6  58 

6  00  1  7  00  1 

4  58     7  02 

4  56     7  05 

4  53     7  07 

4  61  '  7  10 

4  48 

7  13 

4  45     7  16 

21 

454 

7  04* 

4  52  ;  7  06 

4  49 

7  09 

4  47     7  11 

4  44     7  14 

4  41      7  17 

4  38     7  20 

435 

7  23 

4  32     727 

26 

4  44 

7  12 

4  42     7  14 

4  39 

7  17 

4  36  ,  7  20 

4  33     7  23 

4  30     7  27 

4  26 

7  30 

423 

7  34 

4  10     7S8 

May     1 

4  35 

7  20 

4  32  1  7  22 

4  29 

7  26 

4  26  >  7  29 

4  22     7  33 

4  19     7  36 

4  15 

7  40 

4  11 

7  44 

4  06     7  49 

6 

4  27  ;  7  27 

4  23  1  7  3U 

4  20 

7  34 

4  16     7  38 

4  12     7  42 

4  08     7  46 

4  04     7  50 

3  59  !  7  55 

3  54     8  06 

11 

4  19     7  34 

4  15     7  38 

4  U 

7  42 

4  07  1  7  46 

4  03     7  51 

3  58     7  55 

3  53     8  00 

a  49  ;  8  OS 

3  43     B  11 

16 

4  11 

7  42 

4  08  ,  7  46 

4  04 

7  50 

3  59  ;  7  54 

3  54     7  59 

3  49     8  04 

3  44     8  10 

3  39     8  15 

3  32     8  2 

21 

4  05 

7  48 

4  01  ,  7  53 

3  56 

7  57 

3  51  1  8  02 

3  46  ,  8  07 

3  41     8  12 

3  35     8  19 

3  29     8  25 

3  22     S  32 

i              26 

4  00 

7  65 

3  55      I  59 

3  50 

8  04 

3  45     8  09 

3  40     8  16 

3  34     8  20 

3  28  .  8  28 

3  21     8  34 

3  14     8  41 

!              31 

1 

3  55 

800 

3  50  .  8  U5 

8  46 

8  10 

3  40  1  8  16 

8  34     8  22 

3  28     8  27 

3  21     8  36 

3  15     8  42 

3  07     6  49 

June    5 

3  62 

8  06 

8  47     8  10 

3  42 

8  15 

3  36 

8  21 

3  30     8  27 

3  24     8  33 

3  17 

8  41 

3  10     8  48 

3  01      8  56 

10 

3  50 

8  09 

3  45  ,  8  14 

3  39 

8  19 

8  33 

8  26 

3  27     8  32 

3  20  1  8  38 

8  13 

8  46 

806     853 

2  57     9  i>2 

i             15 

3  49     8  12 

3  44  <  8  17 

3  38 

8  22 

3  32 

8  29 

8  26  .  8  36 

3  19     8  42 

3  12     8  49 

3  04     8  57 

2  55     9M 

20 

3  49     8  14 

3  44  '  8  19 

3  :t8 

8  24 

3  32 

8  31 

3  26     8  37 

3  19     8  44 

3  11  >  8  51 

8  03     8  SO 

2  54     9  W 

25 

3  51     8  14 

3  45     8  20 

3  40 

8  25 

3  34 

8  31 

8  27     8  38 

3  21     8  44 

3  13     8  52 

3  05     8  50 

2  56     9  (9 

80 

3  63 

8  14 

3  48     8  19 

3  43 

8  24 

8  36 

8  30 

8  30     8  37 

3  24     8  43 

3  16     8  60 

808     8  58 

2  SO     90: 

July     5 

3  57 

8  12 

8  52  i  8  17 

3  46 

8  22 

3  40 

8  28 

3  84     8  34 

3  28     8  40 

3  21 

8  47 

3  13     8  65 

3  04     963 

10 

4  01 

8  09 

3  56     8  14 

3  61 

8  18 

3  46 

8  24 

3  40  .  8  30 

3  34     8  36 

3  27 

8  43 

8  19 

8  50 

3  11     8  IS8 

15 

4  06  i  804 

4  02     8  00 

3  57 

8  14 

3  52 

8  19 

3  40  :  8  25 

3  40  ,  8  31 

3  34 

8  37 

3  27 

844 

3  19     8  SI 

20 

4  12     7  59 

4  08     8  04 

4  04 

8  08 

3  58 

8  13 

8  53     8  18 

3  48     8  24 

3  41 

8  30 

3  35  .  8  36 

3  28     843 

25 

4  19 

7  53 

4  15     7  57 

4  11 

8  01 

406 

8  06 

4  01  ;  8  11 

3  56     8  16 

3  50 

8  20 

3  44     8  27 

3  38    n  :i 

80 

426 

7  46 

4  22     7  50 

4  18 

7  54 

4  14 

7  58 

4  09 

8  02 

4  05     8  07 

8  69 

8  12 

3  64     8  17 

3  48     6  23 

Auk.     4 

4  33 

7  88 

4  29     7  42 

4  26 

7  45 

422 

7  49 

4  18 

7  53 

4  14     7  57 

409 

802 

4  04 

8  06 

3  58     8  12 

9 

4  40 

7  80 

4  37     7  33 

4  34 

7  36 

4  80 

7  40 

4  26 

7  43 

4  23     7  47 

4  IS 

7  61 

4  14 

7  55 

4  U9     8  00 

14 

4  47 

7  21 

4  45     7  23 

4  42 

7  26 

4  39 

7  29 

4  35 

7  33 

4  32     7  .36 

4  28 

7  39 

4  24 

743 

4  20     7  47 

19 

4  55  !  7  11 

4  52     7  13 

4  50 

7  16 

4  47 

7  19 

4  44 

7  21 

4  41     7  24 

4  38 

7  27 

435 

7  30 

4  31     7  34 

24 

6  02     7  01 

6  00     7  03 

4  58 

7  05 

4  56 

7  08 

4  53     7  10 

4  51     7  12 

4  48 

7  15 

445 

7  17 

4  42     7  21 

29 

5  10  1  6  50 

5  08     6  52 

6  06 

6  54 

5  04 

6  66 

6  02  '  6  58 

5  00     7  00 

468 

7  02 

455 

7  04 

4  53     7  07 

Sept.    3 

5  18 

640 

6  16     6  41 

5  15  ' 

6  43 

5  13 

6  44 

5  11  !  6  46 

5  10  •  6  48 

508 

0  49 

5  06     6  61 

5  03     6  53 

8 

5  25 

629 

5  24     6  30 

5  23 

6  31 

5  22 

6  32 

5  20     6  34 

6  19     6  85 

6  17 

6  36 

6  16     6  38 

5  14    eti 

13 

5  32     0  18  1 

5  32     6  19 

5  31 

6  20 

5  30 

6  20 

5  29 

6  21 

5  28     6  22 

5  27 

6  23 

6  26     6  24 

5  25     623 

18 

5  40  '  6  07  1 

5  39     6  07 

5  39 

6  08 

5  38 

6  08 

6  38 

6  09 

5  38     6  09 

5  37 

6  10 

5  36  ,  6  10 

5  36     6  11 

23 

548 

5  66 

5  47     6  66 

5  47 

5  56 

6  47 

5  56 

5  47 

5  56 

5  47  '  5  56 

5  47 

5  66 

5  47  '  5  66 

5  47     5  57 

28 

5  65 

5  45 

5  55     5  45 

5  66  , 

5  44 

5  56  ,  5  44 

6  56     5  44 

5  56     5  43 

5  67 

6  43 

5  57  ,  5  43 

5  57     5  42 

Oct.      8 

603 

5  34 

6  03     5  34 

6  04 

5  33 

6  05     5  32 

6  05     5  32 

6  06  '  5  31 

607 

5  80 

6  08 

629 

e  08     52S 

8 

6  11     5  23 

6  12     5  22 

6  12 

5  22 

6  14     5  20 

6  14     5  19 

6  16     5  18 

6  17 

6  17 

6  18 

5  16 

«  19     5  14 

13 

6  18     5  13 

6  20     5  12 

6  21 

5  10 

6  22 

5  09 

6  24     6  07 

6  25  1  5  06 

6  27 

604 

629     5031 

6  31     5  ul 

18 

6  27     5  03 

6  28 

5  01 

6  30 

4  50 

6  32 

4  58 

6  34     4  56 

6  35  ;  4  54 

6  37 

4  62 

6  40 

4  SO 

6  42     4  47 

23 

6  35 

4  58 

6  37 

4  51 

6  39 

4  49 

6  41 

4  47 

6  43     4  45 

6  45  :  4  42 

6  48 

4  40 

6  51 

4  37 

6  53      4  34 

28 

6  43 

4  44 

6  45 

4  42 

6  48  { 

1 

4  39 

6  50 

4  36 

6  53     4  34 

6  55 

4  31 

6  59 

4  28 

7  02 

4  26 

7  05     4  22 

Not.     2 

6  51     4  35 

6  54 

4  32 

6  57  ' 

4  30 

7  00  1  4  27  1 

7  03  '  4  24 

7  06 

4  21 

7  09 

4  17 

7  13     4  14 

7  17     4» 

7 

7  00  ,  4  27 

7  03     4  24 

7  06 

4  21 

7  09 

4  18 

7  12     4  14 

7  16     4  11 

7  20 

4  07 

7  24     4  03 

7  28     3  39 

12 

7  08  '  4  20 

7  11     4  17 

7  14  : 

4  13 

7  18 

4  10 

7  22     4  06 

7  26     4  02 

7  30 

a  58 

7  35  1  8  53 

7  40     3  48 

17 

7  16  1  4  14 

7  20     4  10 

7  23 

4  06 

7  27 

4  02 

7  32     3  58 

7  36     3  54 

7  41 

3  49 

7  46 

344 

7  51      3  33 

22 

7  24     4  08 

7  28  !  4  04 

7  32 

4  00 

7  36 

3  56 

7  41     3  51 

7  45     3  47 

7  51 

8  41 

7  56 

3  36 

8  02     3  3d 

27 

7  31 

4  04' 

a 

7  36 

4  00 

7  40 

3  56 

7  45 

3  51 

•  7  50     3  46 

7  54  ,  8  41 

8  00 

335 

8  06 

3  90 

8  13  «  3  23 

Dec.      2 

7  38 

4  01 

7  43     3  56 

7  47 

3  52 

7  52 

3  47 

7  57     3  42 

8  02  '  3  36 

8  09 

3  90 

8  15 

325 

8  22     3  17 

7 

7  44 

3  59 

7  49     3  54 

7  53 

3  50 

7  59  I  3  44 

8  04     3  39 

8  10  ;  3  34 

8  16 

827 

8  22 

3  21 

8  SO  .  3  13 

12 

7  50  1  3  58 

7  54     3  54 

7  59 

3  49 

8  04     3  43 

8  10     3  38 

8  16  1  3  32 

8  22 

826 

8  29 

3  19 

8  37     3  11 

17 

7  54  1  3  59 

7  58     3  64 

8  03  1 

3  50 

8  09     3  44 

8  15     3  .38 

8  20     3  32 

8  27 

3  26 

8  34     S  19 

8  42     3  11 

22 

7  .'HJ  '  4  02 

8  01 

3  57 

8  06  1 

3  52 

8  12  ,  3  46 

8  18     3  40 

8  23     3  3.) 

8  30 

3  28 

8  37     3  21 

8  45  !  3  IS 

27 

7  58 

4  05 

8  03 

4  00 

8  08 

3  55 

8  13 

3  50 

8  19     3  44 

8  25     3  38 

8  31 

3  32 

8  38     8  25 

1 

8  46     3  17 

Jan.      1 

7  59 

4  10 

8  03 

4  05 

8  08 

4  00 

8  13 

3  55 

8  19  •  3  50 

8  24  '  3  44 

8  31 

3  37     8  37 

8  31 

845     323 

1 

TABLE  9.— MEAN  LOCAL  TIME  OF  SUN  KISE  AND  SUN  SET. 


451 


yarih  Latitude, 

Date. 

590 

80° 

6I0 

620 

630    1 

640 

650 

66° 

670 

Riae.  Set. 

Rise. 

Set. 

Riae. 

Set. 

Riae. 

Set. 

Riae. 

Set. 

Riae. 

Set. 

Riae. 

Set. 

Riae. 

Sot. 
A.  wi. 

Riae. 

Set. 

h.  m. ;  h.  m. 

A.  nt. 

h,  tn. 

A.  tn. 

h,  tn. 

h.  tn. 

A.  tn. 

h.m. 

A.  m. 

A.  tn. 

A.  tn. 

A.tn. 

A.tn. 

A.tn. 

A.  m. 

1 
A.  m. ' 

Jan.   1 

8  53 

3  15 

9  02 

3  06 

9  11 

2  57 

9  23  2  46 

9  34 

2  84 

9  49 

2  19 

10  05 

2  04 

10  26 

1  48 

10  54 

1  14 

6 

8  50 

3  23 

8  59 

8  15 

9  07 

8  06 

9  18  i  2  55 

9  29 

244 

9  43 

2  30 

9  57 

2  16 

10  16 

1  58 

10  40 

134  , 

11 

8  15  3  82 

8  53 

3  24 

9  01 

8  16 

9  11  1  8  06 

9  22 

2  56 

9  34 

2  43 

9  47 

2  30 

10  03 

2  14 

10  23 

1  54 

16 

8  38  3  43 

845 

3  35 

853 

3  28 

9  02 

3  19 

9  11 

8  10 

922 

2  58 

9  34 

2  47 

9  48 

2  33 

10  05 

2  16 

21 

8  30  3  54 

8  36 

3  47 

8  43 

340 

8  52 

3  32 

900 

3  24 

9  10 

8  14 

9  20 

3  04 

9  32 

2  52 

9  46 

2  38 

26 

8  20  1  4  06 

8  26 

4  00 

8  33 

8  54 

8  40 

3  47 

8  47 

3  39 

8  56 

3  30 

9  05 

3  22 

9  15 

3  11 

9  27 

3  00 

31 

8  09  ;  4  18 

8  15 

4  13 

8  21 

4  08 

8  27 

4  01 

8  84 

3  55 

8  41 

3  47 

8  49 

3  39 

8  58 

3  30 

9  08 

3  21 ; 

Feb.   5 

758 

4  31 

8  03 

4  26 

8  08 

4  21 

8  14 

4  16 

8  19 

4  10 

6  26 

4  04 

8  32 

3  57 

8  40 

3  49 

8  49 

8  41  ' 

10 

7  46 

4  44 

7  50 

4  39 

7  56 

4  35 

7  59 

4  30 

8  04 

4  26 

8  10 

4  20 

8  16 

4  14 

8  22 

4  08 

8  29 

4  01 

15 

7  33 

4  56 

7  37 

4  52 

7  41 

4  49 

7  45 

4  45 

7  49 

4  41 

7  54 

4  86 

7  58 

4  31 

8  04 

4  26 

8  10 

4  20 

20 

7  20 

5  08 

7  23 

5  06 

7  26 

5  03 

7  30 

4  59 

7  33 

4  56 

7  37 

4  52 

7  41 

4  48 

7  45 

4  44 

7  50 

4  39  , 

25 

7  07  5  21 

7  09 

5  18 

7  11 

5  16 

7  14 

5  14 

7  17 

5  11 

7  20 

5  08 

7  23 

5  05 

7  26 

5  01 

7  30 

4  58 

Mar.  2 

6  53  5  33 

654 

5  81 

656 

5  80 

6  58 

5  28 

7  00 

6  26 

7  03 

5  23 

7  05 

5  21 

7  08 

5  19 

7  10 

5  16 

7 

6  88  ,  5  45 

6  40  5  44 

6  41 

5  43 

6  42 

5  41 

644 

5  40 

6  45 

5  38 

6  47 

5  37 

6  49 

5  3.5 

6  51 

6  33 

12 

6  24 

5  57 

6  25  ,  5  66 

6  25 

5  56 

6  26 

5  55 

6  27 

5  54 

6  28 

5  53 

6  29 

5  53 

6  30 

5  52 

6  31 

5  51 

17 

6  09 

6  09 

6  10  '  6  09 

6  10 

6  08 

6  10 

6  08 

6  11 

6  08 

6  11 

6  08 

6  10 

6  08 

6  10 

6  08 

6  10 

6  08 

;         22 

5  55 

6  20 

5  54  ;  6  21 

5  54 

6  21 

5  54 

6  22 

5  53 

6  22 

5  52 

6  23 

5  52 

6  24 

5  51 

6  24 

5  50 

6  25 

27 

5  40 

632 

6  39  ,  6  33 

5  38 

6  34 

5  37  6  35 

5  36 

6  36 

5  35 

6  88 

5  33 

6  30 

5  32 

6  41 

5  30 

6  42 

Apr.  1 

526 

6  44 

5  24  1  6  45 

5  22 

6  47 

5  21  6  48 

5  19 

6  50 

5  17 

6  63 

6  15 

6  55 

5  13 

6  57 

5  10 

7  00  ' 

6 

5  11 

6  55 

5  09 

6  58 

5  07 

7  00 

5  04  7  02 

5  02 

7  05 

4  50 

7  08 

4  56 

7  10 

4  53 

7  14 

4  50 

7  17 

11 

4  57 

7  07 

4  54 

7  10 

4  51 

7  12 

4  48  .  7  16 

4  45 

7  19 

4  41 

7  23 

4  38 

7  26 

4  34 

7  30 

429 

7  35 

16 

4  42 

7  19 

4  39 

7  22 

4  86 

7  25 

4  32  1  7  29 

428 

7  3:j 

4  24 

7  88 

4  19 

7  42 

4  14 

7  47 

4  09 

7  53 

21 

4  28 

7  30 

4  25 

7  34 

4  21 

7  38 

4  16 

7  43 

4  12 

7  48 

4  06 

7  54 

4  01 

7  50 

3  55 

8  05 

3  48 

8  12 

1      26 

4  15  7  42 

4  10 

7  47 

4  06 

7  62 

4  00 

7  57 

3  55 

8  02 

3  40 

8  09 

3  42 

8  15 

3  35 

8  23 

8  27 

8  31 

May  1 

4  02  1  7  54 

3  56 

7  59 

3  51 

8  05 

845 

8  11 

3  89 

8  17 

3  31 

8  25 

3  24 

8  32 

8  16 

8  41 

3  06 

8  51 

6 

3  49  8  06 

3  43 

8  12 

3  37 

8  18 

8  80 

8  25 

8  23 

8  32 

3  14 

8  41 

8  06 

8  50 

2  55 

9  01 

244 

9  U 

11 

3  37  8  17 

8  30 

8  24 

3  24 

8  31 

8  16 

8  39 

8  08 

8  47 

2  58 

8  57 

2  48 

9  08 

2  36 

9  20 

2  22 

9  34 

16 

3  26  8  28 

3  18 

8  36 

3  11 

8  44 

8  02 

8  53 

2  53 

9  02 

2  41 

9  14 

2  80 

9  26 

2  16 

9  40 

1  59 

9  58 

21 

3  16  '  8  39 

8  07 

8  47 

2  59 

8  56 

249 

906 

2  38 

9  16 

2  25 

9  30 

2  12 

9  44 

1  55 

10  01 

1  34 

10  21 

26 

8  07  8  49 

2  57 

8  58 

2  48 

9  07 

2  87 

0  19 

2  26 

9  30 

2  10 

9  46 

1  55 

10  02 

134 

10  23 

1  06 

10  64 

31 

3  00  8  57 

2  49 

9  07 

2  39 

9  18 

2  26 

9  30 

2  14 

9  43 

1  56 

10  01 

1  38 

10  20 

1  13 

10  47 

0  25 

1148 

JuDe  5 
10 
15 

2  53  9  05 
2  48  9  12 
2  46  ;  9  16 

2  42 
2  37 
2  34 

9  16 
9  23 
9  28 

2  31 
2  26 
2  22 

9  26 
9  34 
9  38 

2  18 
2  11 
2  07 

940 
9  49 
9  54 

2  04 
1  56 
1  52 

9  54 
10  04 
10  10 

1  48 
1  33 
1  26 

10  15 
10  27 
10  35 

1  23 
1  10 
1  01 

10  86 

10  51 

11  01 

0  49 
0  16 
Sim 

11  12 

does 

Sun  does 

20 

2  45  9  18 

2  83 

9  80 

2  22 

9  41 

2  06 

9  57 

1  50 

10  13 

1  23 

10  89 

0  56 

11  06 

DOt  aet  bet. 

not  aet  bet. 

25 

2  47  9  18 

2  86 

0  30 

2  24 

9  41 

2  08 

9  67 

1  52 

10  12 

1  26 

10  38 

0  59 

11  05 

J one  10 and 

May  3  land 

'      30 

2  50  0  16 

2  30 

9  27 

2  28 

9  38 

2  13  ;  9  53  1 

1  58 

10  08 

1  33 

10  32 

1  09 

10  56 

July 

1,  or 

July  ] 

10,  or 

' 

for  21 

days. 

for  40 

days. 

July  5 

10 
15 

2  56  9  12 

3  03  i  9  06 
3  11  8  59 

2  45 

2  53 

3  02 

9  23 
9  16 

9  08 

2  34 
2  42 
2  52 

9  33 
9  26 
9  18 

2  20 
2  29 
2  40 

9  47 
9  39 
9  29 

2  06 
2  16 
2  28 

10  01 
9  52 
9  41 

1  44 

1  57 

2  12 

10  23 

10  10 

9  57 

1  22 
I  39 
1  56 

10  44 

10  29 
10  13 

0  42 

1  09 
1  33 

11  22 
10  57 
10  35 



:::::::::::::  1 

0  59 

11  07 

20 

3  21 

850 

3  12 

8  58 

3  03 

9  07 

2  53 

9  17 

2  42 

9  28 

2  28 

9  42 

2  14 

9  56 

I  55 

10  13 

1  31 

10  36  , 

25 

3  31 

8  40 

3  23 

8  48 

3  15 

8  55 

3  06  '  0  05  1 

2  57 

9  14 

2  44 

9  20 

2  32 

9  38 

2  16 

9  62 

1  68 

10  11 

30 

3  42 

8  29 

3  35 

8  86 

3  28 

8  43 

8  19 

8  51 

8  10 

9  00 

3  CO 

9  10 

2  49 

9  20 

2  86 

983 

2  21 

0  47 

Aug.  4 

3  53 

8  17 

3  47 

8  23 

3  40 

8  30 

333 

8  37 

8  25 

844 

3  a6 

8  63 

3  07 

902 

2  56 

9  13 

2  43 

925  ' 

9 

4  04 

8  04 

3  59 

8  10 

3  53 

8  16 

8  47 

8  22 

3  40 

828 

3  32 

8  36 

3  24 

8  44 

8  16 

8  53 

304 

9  03 

14 

4  16 

7  51 

4  11 

756 

4  06 

8  01 

4  00 

8  07 

3  54 

8  12 

3  48 

8  19 

3  41 

8  26 

8  33 

8  33 

8  24 

8  42 

19 

4  27 

7  38 

4  23 

7  42 

4  19 

7  46 

4  14 

7  51 

4  09 

7  56 

4  03 

8  01 

3  57 

8  07 

3  51 

8  14 

3  43 

8  21 

24 

4  89 

7  24 

4  35 

7  27 

4  32 

7  31 

4  27 

735 

423 

7  39 

4  18 

7  44 

4  13 

7  49 

4  08 

7  54 

4  02 

8  00  . 

29 

1 

4  50 

7  10 

4  47 

7  13 

4  44 

7  16 

4  41 

7  19 

4  37 

7  22 

4  33 

7  26 

4  29 

7  30 

4  25 

7  34 

4  20 

7  39 

Sept.  3 

5  01 

6  55 

4  59 

6  58 

4  56 

7  00 

4  54 

7  03 

4  51 

7  05 

4  48 

7  08 

4  45 

7  12 

4  41 

7  15 

4  87 

7  19 

8 

5  13  :  6  41  1 

5  11 

6  43 

5  09 

644 

5  07 

6  46 

5  05 

6  48 

5  02 

6  51 

5  0<) 

6  53 

4  57 

6  56 

4  54 

6  59 

1      13 

5  24 

6  26 

5  23 

6  27 

5  21 

628 

5  20 

6  80 

5  18 

6  31 

5  17 

6  S3 

5  15 

6  34 

5  13 

6  86 

5  11 

6  38 

'      18 

5  35 

6  11 

5  34 

6  12 

5  34 

6  13 

5  33 

6  i:{ 

5  32 

6  14 

5  31 

6  15 

5  80 

6  16 

6  29 

6  17 

6  28 

6  18 

23 

5  46 

5  57 

5  46 

5  57 

5  46 

6  57 

5  46 

5  57 

5  46 

5  57 

5  46 

6  67 

5  46 

6  58 

5  45 

5  68 

6  45 

5  58 

28 

5  58 

5  42 

5  58 

5  42 

5  58 

5  41 

5  50 

5  41 

5  59 

5  40 

6  00 

5  40 

6  00 

6  39 

6  01 

5  38 

6  01 

5  38 

Oct.   3 

6  09 

5  28 

6  10 

5  27 

6  11 

5  26 

6  12 

5  25 

6  13 

5  23 

6  14 

6  22 

6  16 

5  21 

6  17 

5  19 

6  18 

6  18 

8 

6  21 

5  13 

0  22 

6  12 

6  24 

5  10 

6  25 

5  08 

6  27 

5  07 

6  29 

6  05 

6  31 

5  02 

6  33 

5  00 

6  35 

4  58 

13 

6  32 

4  59 

6  34 

4  57 

6  36 

4  55 

6  39 

4  52 

6  41 

4  50 

6  44 

4  47 

6  46 

4  44 

6  50 

4  42 

6  53 

4  38 

18 

6  44 

4  45 

6  47 

4  43 

6  50 

4  40 

6  52 

4  37 

6  55 

4  34 

6  59 

4  3U 

7  02 

4  27 

7  06 

4  23 

7  10 

4  18 

23 

6  56 

4  32 

6  59 

4  28 

7  03 

4  25 

7  06 

4  21 

7  10 

4  18 

7  14 

4  i:{ 

7  18 

4  09 

7  23 

4  04 

7  29 

3  59 

28 

7  06 

4  19 

7  12 

4  15 

7  16 

4  11 

7  2U 

4  06 

7  25 

4  02 

7  30 

8  sr 

7  34 

3  51 

7  41 

3  46 

7  47 

3  39 

Nov.  2 

7  21 

4  06 

7  25 

4  02 

7  30 

3  67 

7  85  8  52 

7  40 

8  46 

7  46 

3  40 

7  52 

3  33 

7  59 

3  27 

8  07 

3  20 

7 

7  33 

3  54 

7  38 

3  49 

7  4:j 

3  44 

7  49  .  3  38 

7  55 

3  32 

8  02 

3  25 

8  08 

3  18 

•  8  17 

3  09 

8  26 

3  00 

12 

7  45 

3  43 

7  51 

3  37 

7  56 

3  32 

8  03 

3  25 

8  10 

3  18 

8  18 

3  10 

8  2G 

3  01 

8  36 

2  52 

8  47 

2  41 

17 

7  57 

3  33 

8  03 

3  26 

8  10 

8  20 

8  17 

3  12 

8  25 

3  04 

8  34 

2  55 

8  44 

2  40 

8  55 

2  34 

9  08 

2  22 

22 

8  08 

3  24 

8  15 

3  17 

8  22 

3  10 

8  31 

3  01 

8  4U 

2  52 

8  50 

2  42 

9  01 

2  :n 

9  14 

2  28 

9  29 

2  03 

27 

8  19 

3  16 

8  27 

3  08 

8  34 

3  01 

8  44 

2  51 

8  54 

2  42 

9  06 

2  30 

9  18 

2  18 

9  32 

2  03 

9  50 

1  45 

Dec.   2 

8  29 

3  10 

8  37 

3  02 

8  40 

2  54 

8  56 

2  43 

9  06 

2  33 

9  20 

2  19 

9  33 

2  06 

9  50 

1  49 

10  12 

1  27 

7 

8  37 

3  06 

8  46 

2  57 

8  55 

2  48 

9  06 

2  37 

9  17 

2  26 

9  32 

2  11 

9  47 

1  56 

10  06 

1  37 

10  32 

1  11  1 

12 

8  44 

3  04 

8  54 

2  54 

9  03 

2  45 

9  15 

2  33 

9  26 

2  22 

0  42 

2  06 

9  58 

1  50 

10  20 

1  28 

10  50 

0  57 

17 

8  50 

3  a3 

8  59 

2  54 

9  09 

2  44 

9  21 

2  32 

9  33 

2  20 

9  49 

2  04 

10  00 

1  47 

10  2'.' 

1  24 

11  04 

U  49 

2?. 

8  53 

3  05 

9  03 

2  55 

9  12 

2  46 

9  24 

2  34 

9  36 

2  22 

9  53 

2  05 

10  10 

1  48 

]U  U 

1  24 

11  10 

0  48 

27 

8  54 

3  09 

9  U4 

3  00 

9  13 

2  50 

9  25 

2  38 

9  37 

2  26 

9  53 

2  10 

10  10 

1  5;} 

10  32 

1  31 

11  06 

0  57 

Jau.   1 

8  53 

3  15 

9  02 

3  06 

9  11 

2  57 

9  23 

2  46 

9  34 

2  34 

9  49 

2  19 

10  05 

2  04 

J 

10  26 

1 

1  43 

10  54 

1  14 

452 


TABLE  9.— MEAN  LOCAL  TIME  OF  SUN  RISE  AND  SUN  SET. 


Xarth  Latitude. 

Date. 

680 

eoo 

70O 

710 

72© 

73° 

740 

750 

78C 

Rise.  1  Set. 

Rise. 

Set. 

Rise. 

Set. 

Rise.  -  Set. 

Rise. 

Set. 

A.  911. 

does 
ebet. 
B  nnd 

Rise. 

A.m. 
Sun 
notrli 
tween 

Set. 

Rise. 

A*  VH. 

Sun 
notri 
tween 
9  and 
l.orl 
days. 

Set. 

Rise. 

h.m. 
Sun 
notri 
tween 

Set. 

Rise. 

Set. 
A.M. 

d«ir» 
Bebr- 

NcT. 

Feb. 
forSe 

Jan.      1 
6 
11 
16 
21 
26 
31 

Feb.      5 
10 
15 
20 
25 

Har.     2 

7 
12 
17 
22 

27 

Apr.      1 
6 
11 
16 
21 
26 

May      1 
6 
11 
16 
21 
26 
31 

Jane     5 
10 
15 
20 
25 
30 

July     5 
10 
15 
20 
25 
30 

Aug.     4 
9 
14 
19 
24 
20 

Sept.     3 
8 
13 
18 
23 
28 

Oct.      3 
8 
13 
18 
23 
28 

Nov.     2 
7 
12 
17 
22 
27 

Dec.      2 

7 
12 
17 
22  . 
27 

Jan.    1 

h*  tn. 
Rises t 
11  17 
10  51 
10  25 
10  U3 
9  41 
9  19 

8  58 
8  37 
8  16 
7  55 
7  34 

7  14 
6  53 
682 
6  11 
5  50 
5  29 

508 
4  46 
4  25 
4  03 
3  40 
a  18 

2  55 
2  81 
2  06 
1  38 
•  1  04 

h.fn. 
Fan.  8. 

0  57 

1  27 

1  56 

2  22 

2  46 

3  09 

3  82 

3  53 

4  14 
4  34 

4  54 

6  13 

5  31 

5  50 
608 

6  25 

6  44 

7  02 
7  21 
7  40 

7  59 

8  19 

8  40 

902 

9  26 
9  51 

10  20 
10  55 

h.m. 
Sets! 
Rises  J 
11  40 
10  54 
10  24 
9  57 
U  32 

9  09 
8  46 
8  23 
8  01 
7  39 

7  17 
6  55 
6  33 
6  11 
5  40 
5  27 

504 
4  42 
4  19 
3  56 
3  32 
3  08 

2  42 
2  15 
1  45 
1  08 

A.  fH. 

'vC*  Xm 

an. 11. 

0  38 

1  28 

2  00 
2  30 

2  56 

3  21 

3  44 

4  07 

4  28 

4  49 

5  10 
5  29 

5  48 

6  08 

6  27 
646 

7  06 
7  25 

7  45 

8  00 
8  28 

8  49 

9  14 
9  42 

10  12 
10  52 

A.  911.    A.  tn. 
Sets  Nov.25. 
Rises  Jan.  16. 
1 

A.  fn.   A.  ffM. 
Sun  does 
not  rise  bet. 
Nov.  20  and 
Jan.  20. 
11  46  1  0  43 
10  44  '  1  43 
10  07     2  22 

1 

9  36  '  2  54 

iWm    WWWm 

Sun 
notris 
Nov.l 

n.  9fl. 

does 

\e  be- 

A.m. 

does 
sebe- 
i  Nor. 

Feb. 
\ir  84 

A.  01-. 

does 

sebe- 

1  Vat- 

A.m. 
Sun 
notri 
twetfw 
2  and 
8,  orl 
days. 

11  52 

10  52 

10  17 

0  48 

0  35 

1  33 

2  10 
2  41 

Jan.  S 
for  70 
n  28 
10  31 

0  53 
9  21 
8  51 
8  23 
7  56 

7  29 
7  03 
6  37 
•  12 
5  46 
5  20 

4  64 

4  27 
3  69 
3  30 
3  00 
2  27 

1  48 

»,  or 

days. 

1  00 

1  58 

2  37 

3  10 

3  40 

4  07 
4  33 

4  67 

5  21 
545 

6  08 
6  30 

6  53 

7  17 

7  41 

8  06 

8  33 

9  02 
9  34 

10  12 

12  and  Jsn. 
20,  or  for  78 
<lavH. 
11*08  1  1  23 

5  and  Feb. 
6,  or  for  02 
days. 
1 

0  21     3  00 

10  15 
9  86 
9  03 
8  82 
8  02 

7  34 
7  07 
6  39 
6  12 
6  44 
6  17 

4  40 
4  20 
3  51 
3  19 
2  40 
2  07 

2  16 

2  54 

3  28 
858 

4  26 

4  62 

5  18 

5  43 

6  08 

6  32 
0  56 

7  22 

7  48 

8  15 

8  44 

9  17 
9  55 

10  40 
9  66 
9  17 
8  43 
8  11 

7  40 
7  10 
6  41 
6  12 
6  43 
6  14 

4  64 
4  13 
3  41 
3  06 
2  28 
1  41 

1  46 

2  :i5 

3  16 

3  47 

4  18 

4  47 
6  14 
6  41 
6  07 

6  33 

7  00 

727 

7  55 

8  25 

8  58 

9  35 
10  23 

11  44 
10  22 

0  35 
8  65 
820 

7  47 
7  15 
6  44 
6  12 
6  42 
6  10 

4  38 
4  05 
3  30 
2  61 
2  06 

1  00 

0  62 
2  W 

2  57 

3  hS 

4  09 

4  40 
6  10 

5  39 

6  07 
635 
704 

733 
8  04 

8  37 

9  14 
9  59 

11  14 

8  50 
8  31 
8  07 
7  44 

7  21 
6  58 
6  34 
6  11 
5  48 
5  25 

5  01 
4  37 
4  13 
3  48 
3  23 
2  66 

2  28 

3  34 

3  59 

4  22 

4  44 

5  06 
627 

6  47 
6  08 
628 

6  48 

7  00 
7  80 

7  52 

8  14 

8  38 

9  03 

9  82 

9  07 
8  41 
8  15 
7  50 

7  25 
700 
6  86 
6  11 
5  47 
5  22 

4  58 
4  82 
4  07 
3  40 
3  12 
2  43 

3  23 

3  50 

4  15 

4  39 

5  02 

6  24 

5  46 

6  08 
6  29 

6  51 

7  13 
7  35 

7  58 
823 

8  49 

9  18 

11  00 
9  56  ' 

0  10 
8  31 

7  54  ' 
7  20 
6  46 
6  13 
5  43 
5  06 

4  32 
3  55 

3  16 
2  32 

1  :i5 

1  33 
S  3C 
3  2'» 
3^ 

4S3 
50i 

5  3« 

6tr 

6  r 

7  fe 

7  45? 

8  14 

S  51 

9.^ 

10  3u 

1 
2  10  1  9  49 
1  32   10  20 

1  17    10  47 

1  57  ,10  02 
1  19  ilO  42 

0  64  ill  14 

' 

0  30 

I 

*( 

:::::::::::: 

1 

1 

.......1...... 

..... .1  . 

1 

, 

. 

' 

1 
......1...... 

•  •••••  .^..-... 

Snn  does 
not  set  be- 
tween May 
25  and  July 
17,  or  for  6i3 
days. 

1 

Sun 
not  sc 
tween 
20  and 
22,ori 
days. 

does 

It  be- 

May 

Julv 

ror  (^ 

Sun  does 
not  set  be- 
tween May 
15  and  July 
27,  or  for  1z 
days. 

Sun  does 
not  set  be- 
tween May 
11  and  July 
31.  or  for  81 
days. 

f 

Snn  does 
not  set  be- 
tween May 
7  and  Aug. 
4.  or  for  89 
days. 

1 

Sun  does 
not  set  be- 
tween May 
4  and  Aug.. 
8.  or  for  M 
days. 

Sun  does 
not  set  be- 
tween Apr. 
30  and  Aug. 
11,  or  for 
103  days. 

1 

Sun  does 
not  set  be< 
tween  Apr. 
27  and  Aug. 
14,  or   for 
109  days. 

......  i..... 

San  dnrA 
not  set  l«> 
twe«en  Apr. 
24  and  Aug. 
17,  or  for 
llSdave. 

i 

1 

■ 

) 

.  .  .  A  .  ^ 

0  53   11  10 

1  34    10  34 

2  03   10  05 

1 

t 

: 1 

0  56 

1  39 

2  11 

2  39 

3  03 
3  26 

3  48 

4  08 

4  28 

4  48 

5  07 
5  25 

5  44 

6  03 

6  22 

6  40 

7  00 
7  20 

7  41 

8  02 

8  25 

8  48 

9  13 
9  40 

10  10 
10  46 

11  OS 
10  27 

956 
928 

9  02 
8  37 
8  14 
7  50 

7  28 
7  05 
6  43 
6  20 
5  58 
5  36 

5  14 
4  53 
4  31 
4  09 
3  46 
3  24 

3  01 
2  38 
2  14 
1  48 
I  21 
0  48 

I 

1  03   10  58 

1  49   10  17 

2  20     9  44 
2  50     9  14 

t 

2  29 

2  52 

3  14 

3  35 
8  55 

4  14 

4  33 

4  51 

5  09 
5  27 

5  44 

6  02 

6  20 
6  38 

6  56 

7  15 
7  34 

7  54 

8  15 
8  36 

8  59 

9  21 

9  39 
9  15 
8  51 
8  28 
8  06 
7  44 

7  23 

7  02 
6  40 
6  19 
5  58 
5  37 

5  16 
4  55 
4  35 
4  14 
3  53 
3  32 

8  11 
2  50 
2  29 
2  07 

1  17   10  46 

2  01    10  03 
235     929 

3  02     8  59 
3  30  .  8  31 

3  54     8  04 

4  17     7  38 

4  39     7  13 

5  01  '  6  48 
5  22     6  23 

5  43     5  59 

6  04     5  35 

1 

6  26  '  5  10 

6  47     4  46 

7  09  ,  4  21 
7  32  '  3  56 

7  56     3  31 

8  21     3  04 

8  48  '  2  38 

9  18     2  OA 

11  42 

1  31    lU  29 

2  16     D  47 

1 

0  46   11  09 

1  62   10  10 

::::::  ::::i 

\yy_'\ 

1  17 

2  12 

2  51 
a  25 

3  65 
423 

4  50 
6  16 

5  32 
0  07 

6  83 

6  59 

7  27 

7  66 

8  27 

9  02 

944 
10  45 

10  42 
9  49 
998 
8  32 

8  00 
7  29 
6  58 

6  29 
6  00 
6  31 

6  02 
4  33 
4  03 
3  32 
2  59 
2  23 

1  41 
038 

3  16 
8  89 

4  02 

423 

4  44 

5  04 
5  24 

5  44 

6  03 

623 

6  44 

7  04 
7  26 

7  48 

8  11 

8  36 

9  02 
9  31 

10  04 
10  44 

8  47 
822 
7  57 

7  33 
7  09 
6  45 
6  22 
5  69 
5  36 

5  13 
4  50 
4  26 
4  03 
3  30 
3  14 

2  50 
2  24 
1  57 
1  26 
0  18 

2  50 

3  10 

3  46 

4  11 
4  85 

4  58 

5  20 

6  43 
6  05 

6  28 

6  51 

7  14 

7  39 

8  05 

8  33 

9  03 
9  38 

10  22 

9  13 
8  41 
8  12 

7  44 

7  18 
6  51 
6  25 

5  59 

6  34 

5  08 
4  42 
4  10 
3  40 
3  22 
2  53 

2  22 

1  48 
1  OS 

2  33 

3  06 

3  36 

4  03 
420 

4  54 

5  18 

5  42 

6  06 

6  30 

6  55 

7  20 

7  47 

8  15 

8  47 

9  21 
10  04 
It  21 

929 
8  55 
8  22 

7  62 

7  23 
6  55 
627 
6  00 
5  83 

5  05 
4  38 
4  10 
3  42 

8  11 
2  39 

2  04 
1  21 

1  43 

283 
3  12 

3  45 

4  16 

4  45 

5  13 

6  41 
608 

686 

7  04 
785 
805 

8  45 

9  22 

10  16 

10  15 
926 
845 

809 
785 

7  03 
6  82 
6  01 
630 

4  59 
428 

8  65 
3  21 
244 
202 

107 

0  56 
2  09 

2  53 

3  34 
408 

4  40 

5  10 

5  40 

6  10 

6  40 

7  11 

7  44 
e  19 

8  .'^9 

9  49 

11  29 

10  55 
9  it 

8y 
74-j 
7 1-* 

6  14 

fi.'l 
5-> 

4  5c 
4^1 
34« 
3  0; 
2?6 

9  52 
10  36 

1  35 
0  52 

9  47     1  45 
10  13     1  22 
1 

10  48  ,  0  57 

11  16  f  ^  9fl 

■ 

1 

•  »••••  • 

..' 

■ 

...... 

1 

1 

........   ....| 

1 

1 

' 

Sun 
notrii 
t  ween 
9  and 
2.  or  1 
days. 

does 
lebe- 

Dec. 

Jan. 
br  24 

Sun 
not  Tu 
tween 
1  and 
ll.orl 
days. 

does 
te  l>e- 

Dec. 

Jan. 
ror41 

Sun  does 
not  rise  be- 
tween Nov. 
25  and  Jan. 
16,  or  for  52 
days. 

Sun  does 
not  rise  bo- 
tween  Nor. 
20  and  Jan. 
20,  or  for  61 
days. 

Sun  does 
not  rise  be- 
tween Nov. 
16  and  Jan. 
25.  or  for  70 
days. 

San  does 
not  rise  be- 
tween Nov. 
12  and  Jan. 
29,  or  for  78 
days. 

Sun 
notri 
tweei 
9  and 
l.ori 
days. 

does 
■ebe- 
iKov. 

Feb. 
'or  84 

Sun  does 
not  rise  be- 
tween Not. 
5  and  Feb. 
5,  or  for  92 
days. 

San  doe« 
not  rise  W- 
twccn  No''. 
2asdFeK 
8.  or  for  9S 
days. 

TABLE  9.— MEAN  LOCAL  TIME  OF  SUN  RISE  AND  SUN  SET. 


453 


North  Latitude, 

Date. 

770 

■780 

790 

80° 

820 

840 

86O 

88° 

90° 

Kiae.  ;  Set. 

1 

Kise. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

Rise.  1  Set. 

Rise. 

Set. 

Rise.  1  Set. 

Rise. 

Set. 

h.  fn. 

does 
Be  be- 

Sept. 
I  Mar. 
r  for 

Rise. 

Set. 

Jan.     1 
6 
11 
16 
21 
26 
31 

Feb.     5 
10 
15 
20 
25 

Mar.    2 
7 
12 
17 
22 
27 

Apr.     1 
6 
11 
16 
21 
26 

May     1 
6 
11 
16 
21 
26 
31 

Jane    5 
10 

1               16 
20 
25 
80 

;  Jnly     6 
10 
15 
20 
25 
30 

Aug.     4 
9 

14 
19 
24 
29 

Sept.     3 
8 
13 
18 
23 
28 

Oct.       3 
8 
13 
18 
23 
28 

Kov.     2 

7 
12 
17 
22 
27 

I>eo.      2 

7 

12 
17 
22 
27 

Jan.      1 

h.ni. 
Sun 
notric 
tween 
80  and 
ll.orf 
daya. 

Kmfn. 

does 
le  be- 

Oct. 

Feb. 
or  104 

hmffl. 

Sun 
notrii 
tween 
27  and 
14,orf 
daya. 

A.  m. 
does 
tebe- 
Oct. 
Feb. 

or  no 

h.  in.    k,  fn. 
Sun  doea 
not  rise  be- 
tween Oct. 
24  and  Feb. 
17,  or  for  116 
daya. 

h.  m.    h.  fn. 
Sun  does 
not  rise  be- 
tween Oct. 
21  and  Feb. 
20,  or  for  122 
daya. 

h.  tn.    h.  fn. 
Sun  does 
not  rise  be- 
tween Oct. 
16  and  Feb. 
25,  or  for  132 
daya. 

1 

A.  fn.    h.  fn. 
Sun  does 
not  rise  be- 
tween Oct. 
10  and  Mar. 
2.  or  for  143 

days. 

1 

h.  fn.    h.  fn. 
Sun  doea 
not  rise  be- 
tween Oct. 
5  and  Mar. 
7.  or  for  153 
days. 

h.fn. 

Sun 

notri 

tween 

80auc 

12,  0 

168  di 

h.in.    h,fn. 
Sun  does 
not  rise  be- 
tween Sept. 
25 and  Mar. 
18,  or  for 

174  days. 

1 

I 

1 

1 

, 



10  26 

2  07 

11  16 
9  53 
9  00 

8  14 

1  21 

2  39 

3  31 

1  11 

1 

9  29 

3  0? 

]0  27  1  2  04 
Q  19  <  »  19 

1 

1 

8  44     3  Ifi  1 

9  46 
8  42 

246 
8  46 

0  49 

8  03 
7  20 
6  49 
6  13 
5  38 
5  00 

4  24 
3  44 

2  58 

4  24 

5  00 

5  84 

6  07 

6  40 

7  13 

7  48 

8  26 

9  10 

8  27 

7  40 
6  57 
6  14 
5  32 
4  49 

4  04 

8  13 
2  11 
0  24 

402 
4  46 
6  27 
6  06 

6  46 

7  26 

8  09 
8  59 

10  01 

9  81 

2  59 

7  32     4  53 
6  53     K  :w 

7  50  ;  4  36 
7  01  .  5  22 
6  15     6  OG 
5  29  ,  6  50 
4  39     7  35 

3  50  [  8  25 

8  18 

4  AO 

9  10 
7  38 
6  20 
5  03 
3  38 

1  35 

3  20 

4  49 
604 

7  20 

8  45 

11  05 

1 

7  15  '  5  10  1 

8  27 
6  26 
4  30 
1  50 

4  03 

6  02 

8  00 

11   Al 

' 

6  13 
5  35 
4  56 

4  15 
3  30 
2  37 

6  07 

6  42 

7  19 

7  58 

8  40 

9  30 

6  17 
5  19 
4  19 

3  09 
1  80 

6  06 

7  01 

8  00 

0  09 
11  02 

6  44  )  5  56 
2  26  ^10  62 

R 
Mar. 

sea 

18. 



••••■• 

2  52 

9  24 

1 

1  27 

10  51 

1 

2  06   10  02  1 

1  30 

10  43 

1 

0  37 

1 

1 

■ 

1 

1 

■•••••  •|•••••• 

. 

^         ^ 

; 

, 

1 

.J 

Sun  doea 
not  set  be- 
tween Apr. 
21  and  Aug. 
20,  or  for  121 
days. 

1 

Sun 
not  ae 
tween 
18  and 
23,orf 
days. 

does 
t  be- 
Apr. 
Aug. 

orm 

Sun  does 
mot  set  be- 
tween Apr. 
15  and  Aug. 
26,  or  for  133 
days. 

Sun 
not  se 
tween 
12  and 
29,orf 
days. 

docs 
t  be- 
Apr. 

or  139 

Sun 
not  se 
tween 
7  and 
4,  or  f( 
days. 

does 
it  be- 

Apr. 
Sept. 
)rl50 

Sun 
not  se 
tween 
2aDd 
9,  or  fc 
days. 

does 
t  be- 
Apr. 
Sept. 
)rl60 

Sun  does 
not  set  be- 
tween Mar. 
28  and  Sept. 
14,  or  for 
170  days. 

1 

Sun  does 
not  set  be- 
tween Mar. 
23  and  Sept. 
19,  or  for 
180  days. 

.1 

Sun  does 
not  set  be- 
tween Mar. 
18 and  Sept 
25,   or   4or 
191  days. 

1 

1 

1 

1 

1 



• 

■  •■*••    ■[■••••a 

i  36 

16  18 

0  21    11  12 
2  05     0  44 

2  85 

3  20 

3  58 

4  33 

5  05 

5  39 

6  11 

G  44 

7  18 

7  54 

8  34 
0  22 

10  29 

9  19 

8  33 
7  57 
7  14 
6  38 
6  02 
5  20 

4  51 
4  14 
3  35 
2  53 
2  02 
0  52 

1  29  :10  20 

2  41  '  9  10 
8  33     8  16 
4  17     7  29 

4  58     6  46 

5  37     6  04 

6  16  ,  5  22 

6  55  ;  4  39 

7  36  :  ^  S4 

1 

3  03 

3  47 

4  26 

5  03 

8  49 
8  03 
7  21 
6  41 

2  10  '  9  86 
8  15  .  8  32 
4  06  :  7  39 
4  62  :  6  53 
6  35  !  6  05 

6  18  '  5  19 

7  03     4  32 

7  49     3  42 

8  42     2  45 

9  53  ,  1  31 

...•••.I..*... 

2  18     9  24 
8  35     8  08 
4  36  1  7  OA 

2  34 
4  08 
524 

6  37 

7  57 

9  04 
7  31 
6  13 
4  56 

1 

I  3  fi4 

1 

3  03     8  26 
5  09     6  23 
7  03     4  29 

1 
9  20     2  03 

5  38 

6  13 

6  40 

6  03 
5  24 

5  31 

6  25 

7  22 

8  26 

9  49 

6  U8 
5  10 

4  11 
3  05 
1  34 

4  25 
8  25 

654 
2  54 

Sets 
Sept.  25. 

7  26  1  4  n? 

9  41  1  1  44 

' 

8  07 

8  50 

9  52 

3  22 
2  35 
1  32 

8  22 

9  18 
10  44 

806 
2  08 
0  35 

' 

1 

1 

•....  '..•... 

1 

1 

1  ' 

1 

• 

1 

r 

.  1      . 

1 

, 

t      .. 

1 

1 

1 

1 

1 

Sun'  does 
not  rise  be- 
tween Oct. 
30  and  Feb. 
11,  or  for  104 
daya. 

Sun  does 
not  rise  be- 
tween Oct. 
27  and  Feb. 
14.  or  for  110 
daya. 

Sun  does 
not  rise  be- 
tween Oct. 
24  and  Feb. 
17,  or  for  116 
days. 

Sun  does 
not  rise  be- 
tween Oct. 
21  and  Feb. 
20,  or  for  122 
daya. 

Sun  does 
not  rise  be- 
tween Oct. 
16  and  Feb. 
25,  or  for  132 
days. 

San  does 
not  rise  be- 
tween Oct. 
10  and  Mar. 
2,  or  for  148 
days. 

Sun  does 
not  rise  be- 
tween Oct. 
5  and  Mar. 
7,  or  for  158 
days. 

Sun  does 
not  rise  be- 
tween Sept. 
30  and  Mar. 
12,  or  for 
163  days. 

Sun  doea 
not  rise  be- 
tween Sept. 
25  and  Mar. 
18,  or  for 
174  daya. 

454 


TABLE  9.— MEAN  LOCAL  TIME  OF  SUN  RISE  AND  SUN  SET. 


South  Latitude, 

0« 

» 

2C 

> 

4=     1 

60     1 

80    1 

lOO    1 

no 

120 

Uo 

Date. 

Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

Klae. 

Set. 

Rise. 

Set. 

Use. 

Set. 

Rise. 

Set. 

Hieeu 

Set  i 

1 

h.  fn. 

h,fn. 

h.  m. 

A.  fn. 

h.  tn. 

h.  m. 

h,fn. 

h.m. 

A,  m. 

h.m. 

h.m. 

k.in. 

h*tn. 

h.m. 

n.  IK. 

ft.m. 

h.v%. 

-] 

Jan.   1 

6  00 

6  08 

5  56 

6  12 

5  53 

6  15 

5  50 

6  18 

5  46 

6  22 

5  43 

6  25 

6  41 

6  27 

5  39  6  29 

5  37 

6  31 

G 

6  02 

6  10 

5  59 

6  14 

5  56 

6  17 

5  52 

6  20 

5  49 

6  24 

6  45 

G  27 

5  44 

629 

5  42  6  31 

5  40 

632 

11 

6  04 

6  12 

6  01 

6  16 

5  58 

6  18 

5  55 

6  22 

5  51 

6  25 

5  48 

629 

646 

6  30 

5  45  6  32 

5  43 

6U 

16 

6  06 

6  14 

6  03 

6  17 

6  00 

6  20 

5  57 

623 

5  54 

6  26 

5  51 

6  30 

5  49 

6  31 

6  48  6  33 

5  46  6  34  1 

21 

6  08 

6  16 

6  05 

6  18 

6  02 

6  21 

559 

6  24 

5  56 

6  27 

5  53 

6  30 

6  52 

6  32 

5  50 

633 

5  48 

6  35 

26 

6  09 

6  17 

6  06 

6  20 

6  04 

6  22 

6  01 

6  25 

5  58 

6  28 

5  55 

6  30 

5  54 

6  32 

5  52 

6  33 

5  51 

6  35  I 

31 

6  10 

6  18 

6  07 

6  20 

6  05 

6  23 

6  02 

6  25 

6  00 

6  28 

5  57 

6  30 

5  56 

6  31 

5  55 

6  33 

5  S3 

634| 

Feb.   5 

6  10 

6  18 

6  08 

6  20 

606 

6  23 

6  04 

6  25 

6  01 

627 

5  50 

6  30 

5  58 

6  31 

5  57 

6  32 

3  55 

633' 

10 

6  11 

6  18 

6  09 

6  20 

6  07 

6  22 

6  05 

6  24 

6  02 

6  26 

6  00 

6  28 

600 

6  30 

558 

6  31 
6  29 

1  5  57 

6  3-2 

15 

6  11 

6  18 

6  09 

6  20 

6  07 

6  22 

6  06 

6  23 

6  03 

6  25 

6  01 

627 

6  01 

628 

600 

!  5  5d 

6  3!.i 

20 

6  10 

6  18 

6  09 

6  19 

6  07 

6  21 

6  06 

G  22 

6  04 

6  24 

6  02 

6  25 

6  02 

6  26 

6  01 

6  27 

6  OO 

628 

25 

6  10 

6  17 

6  09 

6  18 

6  07 

6  19 

6  OG 

6  21 

604 

6  22 

6  03 

623 

602 

624 

6  02 

624 

6  01 

625 

Mar.  2 

6  09 

6  16 

6  08 

6  17 

6  07 

6  18 

6  06 

6  19 

6  04 

6  20 

6  04 

6  21 

6  03 

6  21 

6  03  6  22 

6  02 

622 

7 

6  07 

6  15 

6  07 

6  15 

6  06 

6  16 

6  06 

6  17 

6  04 

6  18 

6  04 

6  18 

6  03 

6  19 

6  03  6  19 

6  OS 

6  19 

12 

6  06 

6  13 

6  06 

6  14 

6  05 

6  14 

6  05 

6  15 

6  04 

6  15 

6  04 

6  16 

6  04 

6  16 

6  04  6  16 

0  03 

6  16 

17 

6  05 

6  12 

6  04 

6  12 

6  04 

G  12 

6  04 

6  12 

6  04 

6  12 

6  04 

6  13 

6  04 

6  13 

6  04  6  13 

6  04 

6  13 

22 

6  03 

6  10 

6  03 

6  10 

G  03 

G  10 

G  04 

6  10 

6  04 

6  10 

6  04 

6  10 

6  04 

6  10 

6  04  6  10 

6  04 

6  10 

27 

6  02 

6  09 

6  02 

6  08 

6  02 

6  08 

6  03 

6  08 

6  03 

6  07 

6  04 

6  07 

6  04 

6  07 

6  04  6  06 

1 

6  04 

6  (16 

Apr.  1 

6  00 

6  07 

6  01 

6  07 

6  01 

0  06 

6  02 

6  05 

6  03 

6  05 

6  04 

6  04 

6  04 

6  04 

6  04  6  03 

6  04 

6  03 

6 

5  59 

6  00 

6  00 

6  05 

G  00 

G  04 

6  02 

6  03 

6  02 

6  02 

G  03 

6  01 

6  04  6  01 

6  04 

6  00 

6  06 

6  (tt 

11 

5  57 

6  05 

5  59 

0  03 

6  00 

6  02 

6  01 

G  01 

6  02 

6  00 

6  03 

6  68 

6  04  5  58 

6  04 

5  57 

6  05 

5  57 

16 

5  56 

6  03 

5  58 

6  02 

5  59 

6  00 

6  00 

5  50 

6  02 

5  57 

6  03 

6  56 

6  04  '  5  55 

6  05 

5  54 

6  06 

5  54 

21 

5  55 

6  02 

5  57 

6  00 

5  58 

5  59 

6  00 

5  57 

6  02 

5  55 

6  03 

5  54 

G  04  :  5  53 

6  05 

5  52 

6  06 

5  51 

26 

5  54 

G  Ul 

5  56 

5  59 

5  59 

5  57 

6  00 

5  56 

6  02 

5  54 

6  04 

5  52 

6  05  5  50 

6  06 

5  50 

6  07 

548 

May   1 

5  53 

6  01 

5  55 

5  58 

5  58 

6  56 

6  00 

5  54 

6  02 

5  52 

6  04 

5  50 

6  05  1  5  48 

6  06  5  47 

6  08 

5  46 

6 

5  53 

6  00 

5  55 

5  58 

5  58 

5  55 

6  00 

5  53 

6  02 

5  50 

605 

5  48 

6  06  I  5  47 

6  07  !  5  46 

6  09 

544 

11 

5  52 

6  00 

5  55 

5  57 

5  58 

5  55 

6  00 

5  52 

6  03 

5  50 

6  05 

5  47 

6  07  5  45 

6  06  5  44 

6  10 

5  43 

16 

5  52 

6  00 

5  55 

5  57 

5  58 

5  54 

6  01 

5  52 

6  03 

5  49 

6  06 

5  46 

6  08  5  44 

6  00  6  43 

6  11 

5  42 

21 

5  52 

6  00 

5  56 

5  57 

5  58 

5  54 

6  01 

5  51 

0  04 

5  48 

6  07 

5  45 

6  09  ,  5  44 

6  10  6  42 

6  12 

5  41 

26 

5  53 

6  01 

5  56 

5  58 

5  59 

5  54 

6  02 

5  51 

6  05 

5  48 

6  08 

5  45 

6  10 

5  44 

6  12  5  42 

6  IS 

540 

31 

5  54 

6  01 

5  57 

5  58 

6  00 

5  55 

6  03 

5  52 

6  06 

548 

6  10 

5  45 

6  12 

5  43 

6  13  5  42 

6  15 

540 

Jane  5 

5  54 

6  02 

5  58 

5  59 

6  01 

5  56 

6  05 

5  52 

6  08 

5  49 

6  11 

5  45 

6  13 

544 

6  14  6  42 

6  16 

540 

10 

5  55 

6  03 

5  59 

6  00 

6  02 

5  56 

6  06 

5  53 

6  09 

5  50 

0  12 

5  46 

6  14 

6  44 

6  16 

5  42 

6  18 

5  41 

15 

5  56 

6  04 

6  00 

6  01 

6  03 

5  57 

6  07 

5  54 

6  10 

5  50 

6  14 

5  4t 

6  15 

5  45 

6  17 

5  43 

6  19 

542 

20 

5  57 

6  05 

6  01 

6  02 

6  04 

5  58 

6  08 

5  55 

6  11 

5  51 

6  15 

5  48 

6  17  5  46 

6  18 

5  44 

6  20 

543 

25 

5  58 

6  06 

C  02 

6  03 

6  05 

6  00 

6  00 

5  56 

6  12 

5  53 

6  16 

5  49 

6  18  .  5  47 

6  10 

5  46 

6  21 

5  44 

30 

5  59 

6  07 

6  03 

6  04 

6  06 

6  01 

6  10 

5  57 

6  13 

5  64 

6  17 

5  50 

6  18  ;  6  48 

6  20 

5  47 

6  22 

,  545 

Jnly  5 

6  00 

6  08 

6  04 

605 

6  07 

6  02 

6  11 

5  68 

6  14 

5  65 

6  18 

5  52 

6  19 

5  50 

6  21 

5  48 

9  22 

;5  46 

10 

6  01 

6  09 

6  04 

6  06 

6  08 

6  03 

6  11 

5  59 

6  14 

5  56 

6  18 

5  53 

6  19 

5  51 

6  21 

5  49 

6  23 

5  49 

15 

6  02 

6  10 

6  05 

6  06 

6  08 

0  04 

6  11 

6  00 

6  14 

5  57 

6  18 

5  54 

6  19 

5  52 

6  21 

5  51 

6  23 

5  49 

20 

6  02 

6  10 

6  05 

6  07 

6  08 

6  04 

6  11 

6  01 

6  14 

5  58 

6  17 

5  55 

6  19 

5  53 

6  21 

5  62 

6  22 

5»i 

25 

6  02 

6  10 

6  05 

6  07 

6  08 

6  04 

6  11 

6  02 

6  14 

5  59 

6  17 

5  66 

6  18 

6  54 

6  20  j  5  53 

6  21 

5  52 

30 

6  02 

6  10 

6  05 

6  07 

6  08 

G  05 

6  11 

6  02 

6  13 

5  59 

6  16 

5  57 

6  17 

5  55 

6  19  5  54 

6  20 

5  53 

Aug.  4 

6  02 

6  10 

6  05 

6  07 

6  07 

6  05 

6  10 

6  02 

6  12 

6  00 

6  14 

5  57 

6  16 

6  56 

6  17  5  55 

6  18 

5  54 

9 

6  02 

0  09 

6  04 

6  07 

0  06 

6  04 

6  08 

6  02 

6  11 

6  00 

6  13 

5  58 

6  14 

5  56 

6  15 

555 

6  16 

5  54 

14 

6  01 

6  08 

6  03 

0  06 

6  05 

6  04 

6  07 

6  02 

6  09 

6  00 

6  11 

5  58 

6  12 

5  67 

6  13 

5  56 

6  14 

.  5. So 

10 

6  00 

6  07 

6  02 

6  05 

6  04 

6  03 

0  05 

6  02 

6  07 

6  00 

6  09 

5  58 

6  10 

5  67 

6  10  5  56 

6  12 

5  55 

24 

5  58 

6  06 

6  00 

6  04 

6  02 

6  03 

6  03 

6  01 

6  05 

6  00 

6  06 

5  58 

6  07 

5  57 

6  08  5  56 

6  09 

5  56 

29 

5  57 

6  04 

5  58 

0  U3 

6  00 

6  02 

6  01 

6  00 

6  02 

5  59 

6  04 

5  58 

6  04 

5  57 

6  05  5  56 

6  06 

556 

Sept.  3 

5  56 

6  03 

5  57 

6  02 

5  58 

6  01 

5  59 

6  00 

6  00 

5  50 

6  01 

5  58 

6  01  5  57 

6  02  5  57 

6  02 

5  5« 

8 

5  54 

0  01 

5  55 

6  00 

5  56 

6  00 

5  56 

5  59 

5  57 

5  58 

5  58 

5  57 

5  58  i  6  57 

5  60  5  56 

5  59 

556 

13 

5  52 

5  59 

5  53 

5  59 

5  53 

5  58 

5  54 

5  58 

5  54 

5  57 

5  65 

5  67 

6  65  5  57 

656 

5  66 

5  55 

5  56 

18 

5  50 

5  58 

5  51 

5  57 

5  51 

5  57 

5  51 

5  57 

5  51 

5  57 

5  62 

5  56 

5  52  6  66 

5  52 

5  56 

5  52 

5  W 

23 

5  40 

5  56 

5  40 

5  56 

5  49 

5  56 

5  49 

5  56 

5  49 

5  56 

6  48 

6  56 

5  48  5  56 

5  48 

566 

548 

;  5  5S 

28 

5  47 

5  54 

5  47 

5  54 

5  46 

5  55 

5  46 

5  55 

5  46 

5  55 

5  45 

6  66 

5  46 

5  56 

5  45 

6  56 

5  45 

556 

Oct.   3 

5  45 

5  53 

5  45 

5  53 

5  44 

5  54 

5  44 

5  54 

5  43 

6  55 

5  42 

5  56 

5  42 

5  56 

5  42 

5  56 

5  41 

i  5  57 

8 

5  44 

5  51 

5  43 

5  52 

5  42 

5  53 

5  41 

5  54 

5  40 

5  55 

6  40 

5  56 

6  39 

5  56 

5  39 

5  56 

5  38 

5  57 

13 

5  43 

5  50 

5  41 

5  51 

5  40 

5  52 

5  39 

5  53 

5  38 

5  54 

5  37 

5  56 

5  36 

5  66 

5  36 

5  57 

5  35 

5  5T 

18 

6  42 

5  49 

6  40 

5  50 

5  38 

5  51 

5  37 

5  53 

5  36 

5  54 

5  34 

5  56 

5  34 

5  57 

5  33 

5  57 

5  32 

55S 

23 

5  41 

5  48 

5  39 

5  50 

5  37 

5  51 

5  36 

5  53 

5  34 

5  55 

5  32 

5  56 

6  32 

5  57 

5  31 

5  58 

5  30 

'55$ 

28 

5  40 

5  48 

5  38 

5  49 

5  36 

6  51 

5  34 

5  53 

5  32 

5  55 

5  30 

5  57 

5  30 

6  58 

5  29 

5  59 

5  28 

6ud 

Nov.  2 

5  40 

648 

5  38 

5  40 

5  35 

5  52 

5  33 

5  54 

5  31 

5  56 

5  29 

5  68 

5  26 

6  00 

5  27 

6  01 

5  26 

603 

7 

5  40 

5  48 

5  38 

5  50 

5  35 

5  52 

5  33 

5  55 

5  30 

5  57 

5  28 

6  00 

5  27 

6  01 

6  26  6  02 

5  24 

604 

12 

5  40 

5  48 

5  38 

5  51 

5  35 

5  53 

5  33 

5  56 

5  30 

5  59 

5  27 

6  01 

5  26 

6  03 

5  25  ;  6  04 

5  23 

6  06 

17 

5  41 

5  49 

5  38 

5  52 

5  35 

5  55 

5  33 

5  58 

5  30 

6  00 

5  27 

6  03 

5  26 

6  05 

5  24  !  6  06 

5  23 

6« 

22 

5  42 

5  50 

5  30 

5  53 

5  30 

5  56 

5  34 

6  00 

5  30 

6  02 

6  27 

6  06 

5  26 

6  07 

5  24 

6  09 

523 

6  10 

27 

5  44 

5  52 

6  40 

5  55 

5  37 

5  58 

5  35 

6  02 

5  31 

6  06 

5  28 

6  08 

527 

6  09 

5  25 

6  11 

523 

6  13 

Deo.   2 

5  46 

5  54 

5  42 

5  57 

5  30 

6  00 

5  36 

6  04 

5  32 

6  07 

5  29 

6  10 

5  28 

6  12 

6  26 

6  14 

5  24 

6  16 

7 

5  48 

5  56 

5  44 

5  59 

5  41 

G  02 

5  38 

6  OG 

5  34 

6  10 

5  3L 

6  13 

529 

6  14 

5  27 

6  16 

5  26 

6  18 

12 

5  50 

5  58 

5  46 

6  02 

5  43 

6  05 

5  40 

6  09 

5  36 

6  12 

6  33 

6  16 

6  31 

6  17 

5  29 

6  19 

5  27 

6  21 

17 

5  52 

6  01 

5  49 

6  04 

5  45 

6  08 

5  42 

G  11 

5  38 

6  16 

6  35 

6  18 

5  33 

6  20 

5  81 

622 

5  29 

6  24 

22 

5  55 

6  03 

5  51 

6  07 

5  48 

6  10 

5  44 

6  14 

5  41 

6  17 

5  37 

6  21 

6  85 

6  23 

584 

6  24 

5  82 

628 

27 

5  57 

6  06 

5  54 

6  09 

5  50 

6  13 

5  47 

6  16 

5  43 

6  20 

6  40 

623 

5  38 

625 

636 

6  27 

5  34 

6S9 

Jan.   1 

6  00 

6  08 

5  56 

6  12 

5  53 

6  15 

5  50 

6  18 

5  46 

6  22 

543 

6  25 

5  41 

6  27 

5  39 

6  29 

5  37 

6  31 

TABLE  9.— MEAN  LOCAL  TIME  OP  SUN  RISE  AND  SUN  SET. 


455 


i                                   South  LaHtude. 

140 

150 

16°    1 

170 

180 

190 

20° 

210    1 

220 

TIa* 

IfMv. 

Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

Rise. 

1  Set. 

1 

Riae. 

!  Set. 

1 

Rise. 
hmtn. 

Set. 
h,tn. 

Rise. 

Set. 

Rise. 

Set. 

h,  tn. 

h.  tn. 

h.  tn. 

h.fn. 

h.fn. 

A.  tn. 

h.  tn. 

h,tn. 

h.tn. 

h.  tn. 

h.  tn. 

h.tn. 

h,tn. 

h,  tn. 

h.tn. 

h,  tn. 

tlan. 

1 

5  35  i  6  32 

5  34 

6  34 

5  32 

6  86 

5  30 

6  88 

5  28 

6  40 

5  26 

6  42 

5  24 

6  44 

5  22 

6  46 

5  20 

648 

6 

5  38  1  6  34 

5  37 

6  36 

5  35 

6  38 

5  33 

6  40 

5  31 

6  41 

5  29 

6  43 

527 

6  45 

6  25 

6  47 

523 

6  49 

11 

5  41 

6  35 

5  40 

6  37 

5  38 

6  39 

5  36 

6  41 

5  34 

6  42 

5  32 

6  44 

5  31 

6  46 

529 

6  48 

527 

6  50 

16 

5  44 

6  36 

5  43 

6  38 

5  41 

6  39 

5  39 

6  41 

5  37 

6  43 

5  86 

644 

5  84 

6  46 

6  32 

6  48 

5  30 

6  50 

21 

5  47 

6  36 

5  45 

6  38 

544 

6  39 

5  42 

6  41 

5  40 

6  43 

5  89 

6  44 

5  37 

6  46 

5  36 

6  48 

5  34 

6  49 

26 

5  50 

6  36 

5  48  6  38 

5  46 

6  39 

5  45 

6  40 

5  43 

6  42 

5  42 

6  44 

5  40 

6  45 

5  39 

6  47 

5  37 

6  48 

1 

31 

5  52 

6  35 

5  51 

6  37 

5  49 

6  38 

5  48 

640 

5  46 

6  41 

5  45 

6  42 

5  44' 

6  44 

5  42 

6  45 

5  41 

6  47 

Feb. 

5 

5  54  '  6  34 

5  53 

6  36 

5  52 

6  87 

5  51 

6  38 

5  49 

6  39 

5  48 

6  40 

5  47 

6  42 

5  45 

6  43 

5  44 

6  44 

1 

10 

5  56  <  6  33 

5  55 

6  34 

5  54 

6  35 

6  63 

6  36 

5  52 

6  37 

5  50 

6  88 

5  50 

6  39 

5  48 

6  41 

5  47 

6  42 

15 

5  5d  6  31 

5  57 

6  32 

5  50 

6  33 

555 

6  34 

554 

6  35 

5  53 

6  36 

5  52 

6  36 

5  51 

6  38 

5  50 

6  39 

20 

5  59  6  28 

5  58 

6  29 

5  57 

6  30 

5  57 

6  31 

5  56 

6  32 

5  55 

6  33 

5  54 

633 

5  53 

6  34 

5  52 

6  35 

25 

6  00  6  20 

6  00  j  G  26 

5  59 

6  27 

5  50 

6  28 

5  58 

6  28 

5  57  6  29 

5  56 

6  30 

5  55 

6  31 

5  55 

6  31 

Mar. 

2 

6  01  3  23 

6  01  '  6  23 

6  00 

6  24 

6  00 

6  24 

5  59 

6  25 

5  59  6  26 

5  58 

6  26 

5  57 

6  27 

5  57 

6  27 

7 

6  0*2  6  20 

6  02  '  6  20 

6  01 

6  21 

6  01 

6  21 

6  00 

6  21 

6  00 

622 

6  00 

6  22 

5  59 

6  22 

5  69 

6  23 

12 

6  03  G  16 

6  03  ;  6  17 

6  02 

6  17 

6  02 

6  17 

6  02 

6  17 

6  02 

6  18 

6  01 

6  18 

6  01 

6  18 

6  01 

6  18 

17 

6  04  .  G  13 

6  03  6  13 

6  03 

6  13 

6  03 

6  13 

6  03 

6  13 

6  03 

6  14 

G  03 

6  14 

0  03 

6  14 

6  03 

0  14 

22 

6  04  6  10 

6  04  .  6  10 

6  04 

6  09 

6  04 

6  10 

6  04 

6  09 

6  04 

6  09 

6  04 

6  09 

6  04 

6  09 

6  04 

6  09 

27 

6  04  6  06 

6  05  6  06 

6  05 

6  06 

6  05 

6  06 

6  05 

6  a5 

6  05 

6  05 

6  06 

6  05 

6  06 

6  05 

6  06 

6  04 

Apr. 

1 

6  05  6  03 

6  05 

6  02 

6  05 

6  02 

6  06 

6  02 

6  06 

6  01 

6  06 

6  01 

6  07 

6  00 

6  07 

6  00 

6  08 

6  00 

6 

6  05  1  5  59 

6  06 

5  59 

6  06 

5  58 

6  07 

5  58 

6  07 

5  57 

6  08 

5  57 

6  08 

5  56 

G  09 

5  56 

6  09 

5  55 

11 

6  06  !  5  56 

6  06 

5  56 

6  07 

5  54 

6  08 

5  54 

6  08 

5  54 

6  09 

5  53 

6  09 

5  52 

0  10 

5  51 

6  11 

6  51 

16 

6  06  5  53 

6  07 

5  52 

608 

5  51 

6  09 

5  51 

6  09 

5  50 

6  10 

5  49 

6  11 

5  48 

6  12 

5  47 

6  13 

5  47 

21 

6  07  5  50 

6  08 

5  49 

6  09 

5  48 

6  10 

5  47 

6  11 

5  46 

6  12 

5  45 

6  12 

5  44 

6  13 

5  44 

6  14 

5  43 

26 

6  08  5  47 

1 

6  09 

646 

6  10 

5  45 

6  11 

5  44 

6  12 

5  43 

6  13 

542 

6  14 

5  41 

6  15 

5  40 

6  16 

5  39 

1 

May 

1 

6  09  5  45 

6  10  5  44 

6  11 

543 

6  12 

5  42 

6  13 

5  40 

6  14 

5  39 

6  16 

5  38 

6  17 

5  37 

6  18 

5  35  1 

6 

6  10  5  43 

6  11  5  42 

6  12 

5  40 

6  14 

5  H9 

6  15 

5  38 

6  16 

5  37 

6  17 

5  35 

6  19 

5  34 

6  20 

5  32 

11 

6  11  5  42 

8  12  5  40 

6  14 

5  39 

6  15 

5  37 

6  16 

5  36 

6  18 

5  34 

6  19 

5  33 

6  21 

5  32 

6  22 

5  30 

16 

6  12  5  41 

6  14  5  39 

6  15 

5  37 

6  17 

5  36 

6  18 

5  34 

6  20 

5  32 

6  21 

5  31 

623 

5  29 

6  24 

5  28 

' 

21 

6  14  5  40 

6  15  '  5  38 

6  17 

6  36 

6  18 

5  35 

6  20 

5  32 

6  22 

5  31 

623 

5  30 

«  25 

5  28 

6  26 

5  26 

26 

6  15  5  39 

6  17  5  37 

6  18 

5  35 

6  20 

5  34 

6  21 

5  32 

6  23 

5  30 

6  25 

5  29 

6  27 

5  27 

6  29 

5  25 

1 

31 

6  16  5  38 

6  18  5  37 

6  20 

5  35 

6  22 

5  33 

6  23 

5  31 

6  26 

5  30 

627 

5  28 

6  29 

5  26 

6  31 

5  24 

June 

5 

6  18  5  38 

6  20  6  37 

6  22 

5  35 

6  23 

5  83 

6  25 

5  31 

6  27 

5  29 

6  29 

5  28 

6  31 

5  26 

6  3S 

5  24 

10 

6  20  5  30 

6  21   5  37 

6  23 

5  :» 

6  25 

5  33 

6  27 

5  32 

6  20 

5  30 

6  31 

5  28 

6  33 

5  26 

6  35 

5  24 

15 

6  21  5  40 

6  23  5  38 

6  24 

5  36 

6  26 

5  34 

6  28 

5  32 

6  30 

6  30 

6  32 

5  28 

6  34 

6  26 

6  36 

5  24 

20 

6  22  5  41 

6  24  5  39 

6  26 

5  37 

6  28 

5  36 

6  30 

5  33 

6  32 

5  31 

6  33 

5  29 

6  35 

527 

6  38 

5  25 

25 

6  23  5  42 

6  25  '  5  40 

6  27 

5  38 

6  29 

5  36 

6  31 

5  34 

6  32 

5  32 

6  34 

5  30 

6  36 

5  28 

0  39 

5  26 

30 

6  24  5  43 

6  26  5  41 

1 

6  28 

5  39 

6  30 

5  38 

6  32 

5  36 

683 

534 

635 

5  32 

6  37 

5  30 

6  39 

5  28 

July 

5 

6  24  5  44 

6  26  '  5  43 

6  28 

5  41 

6  30 

5  39 

6  32 

5  37 

6  33  5  35 

6  35 

5  34 

6  87 

5  32 

6  39 

5  30 

10 

6  24  5  46 

6  26 

5  44 

6  28 

5  42 

6  30 

5  41 

6  32 

5  39 

6  83  1  6  37 

6  35 

5  35 

6  37 

5  33 

6  39 

5  32 

15 

6  24  5  47 

6  26 

5  46 

6  28 

5  44 

6  29 

5  42 

6  31 

5  41 

6  33  5  39 

6  34 

5  37 

6  36 

5  35 

6  38 

5  34 

1 

20 

6  24  5  49 

6  25 

5  47 

6  27 

5  46 

6  28 

^5  44 

6  30 

5  42 

6  32  ,  5  41 

6  33 

5  39 

6  35 

5  37 

6  37 

5  36 

25 

6  23  5  50 

6  24 

5  48 

6  26 

5  47 

627 

5  45 

6  29 

544 

6  30  ,  5  42 

6  32 

5  41 

6  34 

5  39 

6  35 

5  38 

1 

30 

6  21  '  5  51 

6  23 

5  50 

6  24 

5  48 

6  26 

5  47 

6  27 

5  46 

6  28  5  44 

6  30 

5  43 

6  32 

5  41 

6  33 

5  40 

'  Ang. 

4 

6  20  '  5  52 

6  21 

5  51 

6  22 

5  50 

6  24 

5  48 

6  25 

5  47 

6  26 

546 

6  28 

5  44 

6  29 

5  43 

6  31 

5  41 

9 

6  18  5  53 

6  19 

5  52 

6  20 

5  51 

6  21 

5  50 

6  22 

5  48 

6  24 

5  47 

6  25 

5  40 

6  26 

544 

6  28 

5  43 

14 

6  15  5  M 

6  16  1  5  53 

6  17 

5  52 

6  18 

5  51 

6  20 

5  50 

6  21 

548 

6  22 

5  47 

6  23 

5  46 

6  24 

5  45 

19 

6  12  5  54 

6  13  5  54 

6  14 

5  53 

6  15 

5  52 

6  16 

5  51 

6  17 

5  50 

6  18 

5  49 

6  19 

5  48 

6  20 

5  47 

24 

6  10  5  55 

6  10  6  54 

6  11 

5  54 

6  12 

5  52 

6  13 

5  52 

6  14  5  51 

6  14  1  5  50  1 

6  15 

5  49 

6  16 

5  48 

29 

6  06  5  55 

0  07  5  55 

1 

6  08 

5  54 

6  08 

5  53 

6  09 

5  53 

6  10  1  5  52 

6  10 

5  51 

6  11 

5  50 

6  12 

5  50 

Sept. 

3 

6  03  5  56 

6  03  5  55 

604 

5  55 

6  04 

5  54 

6  05 

5  54 

6  06 

5  53 

6  06 

5  52 

6  07 

5  52 

6  07 

5  51 

8 

5  59  5  56 

6  00  5  55 

6  00 

5  55 

6  00 

5  55 

6  01 

5  54 

6  02 

5  54 

6  02 

5  53 

6  02 

5  53 

tt  03 

5  53 

13 

5  56  5  56 

5  56  5  56 

5  56 

5  55 

5  56 

5  55 

5  57 

5  55 

5  57 

5  55 

5  57 

5  54 

5  58 

5  54 

5  58 

5  54  ! 

18 

5  52  5  56 

5  52  5  56 

5  52 

5  56 

6  52 

5  56 

5  52 

5  56 

5  53 

5  56 

5  53 

6  56 

5  53 

5  55 

5  53 

5  55  1 

23 

5  48  5  56 

5  48  5  56 

5  48 

5  56 

5  48 

5  56 

5  48 

5  56 

5  48 

5  57 

548 

5  57 

5  48 

6  67 

5  48 

5  57 

28 

5  45  5  56 

5  45 

5  57 

5  44 

5  57 

5  44 

5  57 

5  44 

5  57 

5  44  5  58 

5  44 

6  58 

5  43 

5  58 

5  43 

5  58 

Oct. 

3 

5  41 

5  57 

5  41 

5  57 

5  40 

5  58 

5  40 

5  58 

5  40 

5  58 

6  39  5  59 

5  39 

5  59 

5  39 

5  59 

5  38 

6  00 

8 

5  38 

5  57 

5  37 

5  58 

5  37 

5  58 

5  36 

5  50 

5  3G 

5  59 

5  35 

6  00 

5  35 

6  00 

5  34 

6  01 

5  34 

6  01 

13 

5  35 

5  58 

5  34 

5  59 

5  33 

5  59 

5  :» 

6  00 

5  32 

6  00 

5  31 

6  01 

5  31 

6  02 

5  30 

0  02 

5  29 

6  03 

18 

5  32 

5  59 

6  31 

6  00 

5  30 

6  00 

5  20 

6  01 

5  28 

6  02 

5  28 

6  03 

5  27 

6  04 

5  26 

6  04 

5  25 

6  05 

23 

5  29 

6  00 

5  28 

6  01 

5  27 

6  02 

5  26 

6  03 

5  25 

6  04 

5  24 

6  05 

5  23 

6  06 

5  22 

6  07 

5  22 

6  08 

28 

5  26 

6  01 

5  26 

6  02 

5  24 

6  04 

5  23 

6  04 

5  22 

6  06 

5  21 

6  07 

5  20 

6  08 

5  19 

6  00 

5  18 

6  10 

Nov. 

2 

5  24 

6  03 

5  24 

6  04 

5  22 

6  05 

5  21 

6  06 

5  20 

6  08 

5  19 

6  09 

5  18 

6  10 

5  16 

6  11 

5  15 

6  13 

7 

5  23  6  06 

5  22 

6  05 

5  20 

6  07 

5  19 

6  09 

5  18 

6  10 

5  16 

6  11 

5  15 

6  13 

5  14 

6  14 

5  12 

6  16 

12 

5  22  '  6  07 

5  21 

6  08 

5  19 

G  10 

5  18 

6  11 

5  16 

6  13 

5  15 

6  14 

5  13 

6  16 

5  12 

6  17 

5  10 

6  19 

17 

5  21  1  6  09 

5  20 

6  11 

5  18 

6  12 

5  17 

6  14 

5  15 

6  15 

5  14 

6  17 

5  12 

6  19 

5  10 

6  20 

5  09 

6  22 

22 

5  21  1  6  12 

5  20 

6  13 

5  18 

0  15 

5  16 

6  17 

5  15 

6  18 

5  13 

6  20 

5  11 

6  22 

6  09 

6  23 

5  08 

6  25 

27 

5  22  6  14 

5  20 

6  16 

5  18 

6  18 

5  16 

6  20 

5  15 

6  21 

5  13 

6  23 

5  11 

6  25 

5  09 

6  27 

5  08 

629 

,  Dec. 

2 

9  22 

6  17 

5  21 

6  19 

5  19 

6  21 

5  17 

6  28 

5  15 

6  24 

5  13 

6  26 

5  11 

6  28 

5  09 

6  30 

5  08 

6  32 

7 

5  24 

6  20 

5  22 

6  22 

5  20 

6  24 

5  18 

6  26 

5  16 

6  28 

5  14 

6  29 

5  12 

6  31 

5  10 

6  33 

5  08 

6  35 

12 

525 

6  23 

5  24 

6  25 

5  22 

6  27 

5  20 

6  28 

5  18 

6  30 

5  16  6  32 

5  14 

6  34 

5  12 

6  86 

5  10 

6  38 

■ 

17 

5  27 

6  26 

5  26  6  27 

5  24 

6  29 

5  22 

6  31 

5  20 

6  33 

5  18  ,  6  35 

5  16 

6  37 

5  14 

6  80 

5  12 

6  41 

22 

5  30 

028 

5  28  6  30 

5  26 

6  32 

5  24 

6  34 

3  22 

6  36 

5  20 

6  38 

5  18 

6  40 

5  16 

6  42 

5  14 

644 

27 

5  32 

6  30 

5  31  6  32 

1 

5  29 

6  34 

5  27 

6  36 

6  25 

6  38 

5  23 

6  40 

5  21 

6  42 

5  19 

6  44 

5  17 

6  46 

'  Jan. 

1 

6  35 

0  82 

5  34  '  6  34 

5  32 

6  36 

5  30 

6  38 

5  28 

6  40 

5  26 

6  42 

524 

6  44 

5  22 

6  46 

5  20 

6  48 

456 


TABLE  9.— MEAN  LOCAL  TIME  OF  SUN  BI6E  AMD  SUN.  SET. 


South  Laiitud€. 

« 

Date. 

230 

240 

250 

260 

270 

280 

290 

30° 

310 

Riae. 

Set. 

Riae. 

Set. 

Rise. 

Set. 

Rise. 

Set. 
h.m. 

Riae. 

Set. 

Rise. 

Set. 

Riae. 

Set. 
A.  m. 

Riae. 
h.m. 

Set. 

Riae. 

f 

Set. 

A.  tK.       A.  tl^. 

h,  m. 

h.  m. 

h.  m. 

h.  tn. 

h.  m. 

h.  m. 

A,  fn. 

h.  m. 

h.  i». 

h.  m. 

A.  fii. 

I 

Jan. 

1 

5  18  ;  6  50 

5  16 

6  52 

5  14 

6  54 

5  12 

6  56 

5  09 

6  58 

6  07 

7  01 

5  06 

703 

5  02 

7  06 

5  00    7 1» 

6 

5  21  '  6  51 

6  19 

0  53 

5  17 

6  55 

5  16 

6  57 

5  13 

7  00 

6  11 

7  02 

6  08 

7  04 

5  06 

7  06 

5  04  ,  709 

11 

5  25     6  52 

5  23 

6  54 

5  21 

6  66 

5  19 

6  58 

5  17 

7  00 

5  15 

7  02 

6  12 

7  04 

5  10 

706 

5  08     709 

16 

6  28 

6  52 

6  27 

6  53 

5  25 

655 

523 

6  57 

6  21 

6  59 

5  19 

7  01 

6  17 

7  03 

5  14 

7  06 

5  12     7  08 

21 

5  32 

6  61 

6  30 

6  53 

5  28 

6  55 

5  27 

6  56 

5  25 

6  68 

5  23 

7  00 

5  21 

7  02 

5  19 

704 

5  17     7  06 

26 

6  36 

6  50 

5  34 

6  51 

6  32 

6  53 

5  81 

666 

6  29 

6  57 

5  27 

6  58 

5  26 

7  00 

5  23 

7  02 

5  21     7  04 

31 

5  30     6  48 

5  38 

*6  49 

5  36 

6  51. 

5  84 

653 

6  83 

6  54 

5  81 

666 

6  30 

6  58 

5  28 

6  59 

5  26     7  01 

Feb. 

5 

5  42 

646 

5  41 

6  47 

540 

6  49 

688 

6  50 

5  37 

6  52 

5  86     6  53 

584 

6  65 

5  32 

656 

5  31     6  58 

10 

5  46 

6  43 

6  44 

6  44 

5  43 

6  46 

6  42 

6  47 

5  40 

648 

5  39     6  50 

5  88 

6  51 

5  36 

6  52 

5  36 

654 

15 

5  49 

6  40 

5  47 

6  41 

5  46 

6  42 

5  45 

6  48 

5  44 

6  44 

6  43  •  6  45 

5  42 

6  47 

5  40 

648 

5  39 

6  49 

20 

5  51 

6  36 

5  50 

6  37 

5  49 

6  38 

5  48 

6  39 

6  47 

6  40 

5  46     6  41 

5  45 

6  42 

5  44 

643 

5  43 

644 

25 

5  54 

6  32 

6  53 

6  33 

6  52 

6  34 

5  51 

634 

6  51 

6  35 

6  50 

6  36 

6  49 

6  37 

5  48 

6  38 

5  47 

630 

Mar. 

2 

5  56 

6  28 

5  66 

628 

5  55 

629 

5  64 

630 

664 

6  30 

663 

6  31 

5  52  ;  6  32 

5  52 

632 

5  51 

633 

7 

5  58 

6  23 

5  58 

6  24 

5  57 

624 

5  67 

6  26 

6  56 

6  25 

5  56 

626 

5  55     6  26 

5  55 

627 

5  54 

627 

12 

6  00 

6  19 

6  00 

6  19 

600 

6  19 

600     6201 

5  69 

620 

5  59 

620 

5  59     6  20 

5  68 

6  21 

5  58 

6  21 

17 

602 

6  14 

6  02 

6  14 

6  02 

6  14 

6  02 

6  14 

6  02 

6  14 

6  02 

6  15 

6  02 

6  15 

6  01 

6  15 

0  01 

6  15 

22 

6  04 

6  00 

6  04 

6  00 

604 

6  09 

6  04 

6  09 

6  04 

6  09 

6  04 

6  09 

6  04 

6  09 

604 

600 

6  04  ;  609 

27 

6  06 

604 

6  06 

6  04 

606 

6  04 

6  07 

6  04 

6  07 

603 

6  07 

6  03 

6  07 

6  03 

6  07 

6  03 

6  08  1  6  02  , 

Apr. 

1 

608 

6  59 

6  08 

5  59 

6  09 

5  50 

6  09 

5  58 

6  09 

5  58 

6  10     6  58 

6  10     5  57 

6  10 

5  57 

6  11  •  5  56 

• 

6 

6  10 

665 

6  10 

6  54 

6  11 

5  54 

6  11 

5  58 

6  12 

5  53 

6  12  !  5  52 

6  13     5  51 

6  13 

5  61 

6  14     5  50 

11 

6  11 

5  50 

6  12 

550 

6  13 

5  49 

6  14 

5  48 

6  14 

6  47 

6  15  I  5  46 

6  16     5  46 

6  16 

545 

6  17     5  44 

16 

6  13  ;  5  46 

6  14 

5  45 

6  15  i  5  44 

6  16 

543 

6  17     5  42  1 

6  18     5  41 

6  18  ,  5  40 

6  19 

540 

6  20  ,  539 

21 

6  15     5  42 

6  16 

5  41 

6  17  ,  5  40 

6  18     5  89  1 

6  19 

5  38 

6  20  i  6  36 

6  21 

6  35 

622 

5  84 

6  24     5  33 

26 

6  17 

5  38 

6  18 

5  37 

6  20  1  5  35 

6  21 

5  34 

6  22 

5  33 

6  23     5  32 

6  24 

5  81 

626 

529 

6  27     528 

May 

1 

6  10 

5  34 

6  21 

5  33 

6  22 

5  32 

6  23 

6  30 

025 

5  29 

626 

528 

627     6  26 

620     525 

6  30  1  5  23 

6 

6  22 

6  31 

6  23 

6  30 

624 

6  28 

6  26 

527 

6  27 

5  25 

6  29 

5  24 

6  30     6  22 

6  32     5  21 

6  34  1  5  19 

11 

6  24 

6  28 

626 

5  27 

6  27 

5  25 

6  28 

5  24 

6  80 

5  22 

6  32 

5  21 

6  33     5  10 

6  85  .  5  17 

6  37     5  IS 

16 

6  26 

6  26 

6  28 

5  25 

6  20 

5  23 

6  31 

6  21 

6  38 

5  19 

6  34 

5  18 

6  36     5  16 

6  38 

5  14 

6  40     5  12 

21 

628 

6  24 

6  30 

5  23 

6  32 

5  21 

6  34 

5  19 

635 

5  17 

6  37  '  5  15 

6  39  1  6  13 

6  41 

5  12 

6  43     5  10 

26 

6  80 

6  23 

6  82 

5  21 

6  34 

5  19 

6  86 

5  18 

6  38 

5  16 

6  40     5  13 

6  42 

5  11 

644 

6  10 

6  45     5  07 

81 

6  82 

622 

6  34 

520 

6  36 

5  18 

6  38 

6  16 

640 

5  14 

6  42 

6  12 

6  45 

5  10 

6  47 

5  08 

6  40     5  00 

June 

5 

634 

5  22 

6  87 

5  20 

6  39 

5  18 

6  41 

5  16 

6  43     6  14 

6  45 

5  12 

6  47 

600 

6  49 

5  07 

6  52     5  OS 

10 

6  36 

622 

6  38 

5  20 

6  41 

5  18 

6  43 

5  16 

6  45     5  14 

6  47     5  12 

6  49     5  09 

6  62     5  07 

6  54     505 

15 

6  38 

6  22 

6  40 

5  20 

6  42  :  5  18 

6  45 

5  16 

6  47     5  14 

6  49     6  12 

6  51     5  10 

6  53     5  07 

6  56     5  05 

20 

6  40     5  23 

6  42 

5  21 

6  44  !  5  19 

646 

6  17 

6  48  ;  5  15 

6  50     5  13 

6  52     5  10 

6  55     5  08 

6  57  ;  5  00 

25 

6  40  '  5  24 

6  42  !  5  22 

6  45 

5  20 

6  47 

6  18 

6  49     5  16 

6  51     5  14 

6  53  '  5  12 

6  56     5  09 

6  58  '  5  07 

30 

6  41 

5  26 

6  43 

5  24 

6  45 

5  22 

6  47  ^  5  20 

1 

6  49  j  6  18 

6  51 

5  16 

6  54  ,  6  13 

6  56     5  11 

6  58  ;  509 

July 

5 

6  41 

6  28 

643 

5  26 

6  45 

524 

1 

6  47     5  22 

6  49 

5  20 

6  51 

5  18 

6  54  ;  5  15 

6  56     5  18 

6  56     5  11 

10 

6  41 

5  30 

6  43 

5  28 

6  45  !  5  26 

6  47     5  24 

6  49  !  5  22  1 

6  51  '  5  20 

6  53 

5  18 

6  55     5  15 

6  57     5  13 

16 

6  40 

5  82 

6  42 

5  30 

6  44 

5  28 

6  46     6  26 

6  48 

5  24 

6  50     6  22 

6  62 

5  20 

6  54 

5  18 

6  56     5  16 

20 

6  80     5  34 

6  40 

5  32 

6  42 

6  30 

6  44     5  28 

6  46 

6  26 

6  48     6  25 

6  60 

5  23 

6  52 

5  21 

6  54 

5  19 

25 

6  37  ,  6  36 

6  38 

5  34 

6  40 

5  33 

6  42  .  5  31 

6  44  '  5  29| 

6  46  i  5  27 

648 

525 

6  49 

5  24 

6  51 

532 

80 

6  35     5  38 

6  36 

6  36 

6  38  i  5  36 

1 

6  39  ^  5  33 

6  41 

5  32 

6  43 

6  30 

644 

5  28 

6  46  '  5  26 

6  48     525 

Aag. 

4 

6  32  ,  5  40 

6  33 

5  39 

6  35  1  687 

6  36 

6  36 

6  38 

584 

6  39     5  33 

6  41 

5  31 

643     6  29 

6  44     5  »  , 

0 

6  29     5  42 

6  30 

5  41 

6  32 

5  39 

6  33 

6  38 

6  34 

5  87 

6  85     5  35 

6  37 

5  34 

6  39     5  32 

6  40  !  5  31  1 

14 

6  25     5  44 

6  26 

5  43 

6  28 

5  42 

6  29 

6  40 

6  30 

5  39 

6  31     5  88 

6  33 

5  37 

6  34     6  35 

6  35 

534 

10 

6  21     5  46 

6  23 

5  45 

6  24 

5  44 

6  25  ;  6  42  1 

6  26 

5  41 

6  27  ;  5  40 

6  28     5  39  1 

6  29     5  38 

6  30 

5  37 

24 

6  17 

5  47 

6  18 

5  46 

6  19 

5  46 

620 

5  46 

6  21     5  44  1 

6  22  !  5  43 

6  23 

5  42 

6  24     5  41 

6  25 

540 

29 

6  13 

5  49 

6  13 

548 

6  14 

548 

6  15 

547 

6  16 

5  46 

6  16 

545 

6  17 

5  44 

6  18     5  44 

1 

0  19     5  43 

1 

Sept. 

3 

6  08 

5  51 

608 

5  50 

6  09  i  5  50 

6  10     5  49 

6  10 

5  48 

6  11 

5  48 

6  12 

5  47 

6  12 

546 

0  13 

5  46 

8 

6  03 

5  62 

6  04 

6  52 

604 

5  51 

6  04     5  51 

6  05     5  50 

6  05     5  50 

6  06 

6  50 

6  06 

5  49 

6  07 

5  49 

18 

5  58 

5  64 

6  58 

5  53 

5  50 

5  53 

5  59     5  53 

5  59  :  5  52 

6  00  '  6  62 

6  00 

5  52 

600 

5  52 

6  00     5  51 

18 

5  53 

6  55 

5  64 

5  55 

5  53 

5  55 

6  53 

5  55 

5  54  ,  5  55 

5  54     5  55 

5  54 

5  55 

5  54     5  54 

5  54     5  54 

23 

6  48 

5  57 

5  48 

6  57 

5  48 

6  57 

5  48 

5  57 

6  48 

5  57 

6  48 

5  57 

5  48 

5  57 

5  48  ,  5  57 

5  48     5  57 

28 

543 

5  58 

5  43 

5  68 

5  43 

5  59 

5  42 

5  59 

6  42 

5  59 

5  42 

6  00 

5  42 

6  00 

5  41 

600 

5  41     6  00 

Oct. 

3 

5  38 

6  00 

5  38 

6  00 

6  37 

6  01 

5  37     6  01 

6  37 

6  02 

5  36 

6  02 

5  36 

6  02 

5  35 

603 

5  35 

6  03 

8 

6  83 

6  02 

5  33 

6  02 

6  32 

6  03 

5  32 

6  04 

5  3]      6  04  1 

5  30 

6  05 

5  30     6  03  1 

5  29 

606 

5  20 

6  07 

13 

5  20 

6  04 

5  28 

6  05 

6  27 

6  05 

5  27 

6  06 

5  26 

6  07 

6  25 

6  08 

5  24 

6  08 

5  24 

609 

5  23 

6  10 

1 

18 

624 

606 

5  24 

6  07 

6  23 

6  08 

5  22 

6  09 

5  21 

6  10 

5  20 

6  11 

5  10 

6  12 

5  19     6  13 

5  17 

6  14 

23 

5  21 

608 

5  20 

0  09 

6  18 

6  10 

5  17 

6  12 

5  16 

6  18 

5  15 

6  14 

5  14 

6  15 

5  13  .  6  16 

5  12 

6  17 

28 

5  17 

6  11 

6  16 

6  12 

6  16 

6  13 

5  13 

0  15 

5  12 

0  16 

5  11 

6  17 

5  10 

6  18 

508 

620 

5  07     6  21 

1 

Nov. 

2 

5  14 

6  14 

6  12 

6  15 

5  11 

6  17 

5  10 

6  18 

5  08  '  6  19 

5  07 

6  21 

5  05 

622 

504 

624 

5  02     6  S 

7 

6  11 

6  17 

6  10 

6  18 

5  08 

6  20 

5  06 

6  21 

5  05     6  23 

5  04  1  6  24 

5  02 

6  26 

6  00 

628 

4  59 

629 

12 

5  00 

6  20 

6  07 

6  22 

5  06 

6  23 

5  04 

6  25 

5  02 

6  27 

5  01  1  6  28 

4  50 

6  80 

4  57 

632 

4  55 

6  34 

17 

5  07 

6  23 

5  05 

6  25 

6  04 

627 

5  02 

6  29 

5  00 

6  30 

4  58  I  6  82 

4  56 

6  3i 

464 

6  36 

4  52     6  38 

22 

5  06 

6  27 

5  04 

6  29 

5  02 

6  31 

5  00 

6  33 

4  58 

6  34 

4  57 

6  36 

4  54 

6  38 

4  52 

6  41 

4  50     643 

27 

5  06 

6  30 

5  04 

6  32 

6  02 

6  34 

5  00 

6  36 

4  58 

6  38 

4  56 

6  40 

4  54 

6  42 

4  51 

6  45 

4  49 

6  47 

Deo. 

2 

6  06 

6  34 

5  04 

6  36 

5  02 

6  38 

5  00 

6  38 

4  58 

6  42 

4  66 

644 

4  53 

6  47 

4  51 

648 

4  49 

6  51 

7 

5  06 

6  37 

5  04 

6  39 

6  02 

6  42 

5  00 

6  44 

4  58 

6  46 

4  66 

6  48 

4  54 

650 

4  61 

663 

4  49 

6  55 

12 

5  08     6  40 

5  06 

642 

5  04     6  451 

6  01 

6  47 

4  59     6  49 

4  67 

6  51 

4  54 

654 

4  52 

6  66 

4  50     6  59 

17 

5  10     6  43 

5  08 

6  45 

5  05 

6  48 

5  03 

6  50 

5  01     6  62 

4  59     6  54 

4  66 

6  57 

4  54 

6  SO 

4  51     7  02 

22 

5  12     6  46 

5  10 

6  48 

6  08 

6  60 

5  05 

6  53 

5  03 

6  55 

5  01     6  57 

458 

7  00 

4  56 

7  02 

4  54     704 

27 

5  16     6  48 

6  13 

6  50 

6  10 

6  52 

506 

6  65 

5  06 

6  57 

5  04     6  59 

5  01 

7  02 

4  50 

7  04 

450     707 

Jan. 

1 

6  18     6  60 

5  16 

6  62 

5  14 

654 

5  12 

6  56 

5  09     6  58 

1 

5  07 

7  01 

5  05 

7  03 

502 

7  06 

500  '  706 

TABLE  9.— MEAN  LOCAL  TIME'OF  SUN  RISE  AND  SUN  SET. 


467 


1 

1 

Date. 

South  Latitude. 

• 

820    1 

830    1 

340 

350 

360 

370 

880 

390 

4  00 

Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

Itiae. 

Set. 

Rise. 

Set. 

Rise.,  Set. 

Rise. 

Set. 

Rise. 

Set. 

h.fn. 

h.  m. 

A.  Tn>m 

h.m. 

A.  fn. 

h,  w. 

h.  fn. 

k.fn. 

A*  tn. 

h.  m. 

A.  fn. 

h.  m. 

1 
A.  fn. '  h.  m. 

h.  vn. 

h.nt. 

A.  tn. 

h.m.  1 

Jan.   1 

4  58 

7  10 

4  55 

7  18 

4  52 

7  16 

450 

7  18 

4  47 

7  21 

4  44 

7  24 

4  41 

727 

4  38 

7  80 

4  55 

7  33  : 

6 

5  02 

7  11 

4  59 

7  14 

4  56 

7  16 

4  54 

7  19 

4  61 

7  21 

4  48 

7  24 

4  45 

7  27 

4  42 

7  80 

4  40 

7  33 

11 

5  06 

7  11 

5  03 

7  14 

5  01 

7  16 

4  58 

7  18 

466 

7  21 

4  58 

7  24 

4  50 

7  27 

4  47 

7  29 

4  44 

7  32 

16 

5  10 

7  10 

5  08 

7  12 

6  06 

7  15 

6  03 

7  17 

5  01 

7  19 

4  58 

7  22 

4  65 

7  25 

453 

7  27 

4  50 

7  30 

21 

5  15 

7  08 

5  13 

7  10 

5  10 

7  18 

5  08 

7  15. 

6  06 

7  17 

5  03 

7  20 

6  01 

7  22 

4  58 

7  24 

4  50 

7  27 

26 

520 

7  06 

5  17 

7  08 

5  15 

7  10 

5  13 

7  12 

5  11 

7  14 

6  00 

7  16 

5  do 

7  19 

604 

7  21 

5  02 

7  23 

81 

5  24 

7  03 

5  22 

7  05 

5  20 

7  07 

5  18 

709 

6  16 

7  10 

6  14 

7  13 

5  12 

7  15 

5  10 

7  17 

5  08 

7  19 

Feb.  5 

529 

6  50 

5  27 

7  01 

5  25 

7  03 

524 

7  04 

622 

706 

6  20 

7  08 

5  18 

7  10 

5  16 

7  12 

5  14 

7  14 

10 

6  34 

6  55 

5  32 

0  57 

5  30 

6  58 

5  29 

7  00 

5  27 

7  01 

5  26 

7  03 

5  24 

7  05 

6  22 

7  07 

6  20 

7  08 

16 

5  38 

0  50 

5  86 

6  52 

5  35 

6  53 

5  34 

6  54 

632 

6  56 

6  31 

6  57 

5  29 

6  59 

5  28 

7  00 

526 

7  02 

20 

5  42 

6  45 

5  41 

6  46 

5  40 

6  47 

5  88 

6  49 

5  87 

6  50 

5  36 

6  51 

5  35 

6  62 

5  83 

6  54 

5  32 

6  65 

25 

6  46 

6  40 

5  45 

6  41 

5  44 

6  42 

6  48 

6  42 

6  42 

6  43 

6  41 

644 

5  40 

6  46 

5  39 

6  47 

5  88 

6  48 

Mar.  2 

6  50 

6  34 

5  49 

6  35 

5  49 

6  35 

548 

6  36 

5  47 

6  37 

646 

6  38 

546 

689 

6  44 

6  39 

6  44 

6  40 

7 

5  54 

6  28 

5  6:i 

6  28 

5  53 

6  29 

5  52 

629 

5  62 

6  30 

6  61 

6  31 

6  50 

6  81 

5  50 

t5  82 

5  49 

6  32 

12 

5  58 

6  22 

6  57 

6  22 

5  57 

6  22 

5  56 

623 

6  66 

6  23 

5  56 

6  23 

5  65 

624 

5  65 

6  24 

5  54 

6  24 

17 

6  01 

6  15 

6  01 

6  15 

6  01 

0  15 

6  01 

6  16 

6  00 

6  16 

600 

6  16 

6  00 

6  16 

6  00 

6  16 

6  00 

6  16 

22 

6  04 

6  09 

6  04 

6  00 

6  04 

6  09 

6  05 

6  09 

6  06 

608 

605 

6  08 

6  05 

6  08 

0  03 

6  08 

6  05 

6  08 

27 

6  08 

6  02 

6  08  6  02 

6  08 

6  02 

6  09 

6  01 

6  09 

6  01 

6  09 

6  01 

6  09 

6  01 

0  10 

6  00 

6  10 

6  00 

Apr.  1 

6  11 

5  56 

6  12 

555 

6  12 

5  55 

6  13 

5  54 

6  13 

5  54 

6  14 

654 

6  14 

5  53 

0  14 

6  53 

6  15 

5  52 

6 

6  14 

5  50 

6  15 

5  49 

6  16 

5  48 

6  16 

6  48 

6  17 

5  47 

6  18 

646 

6  18 

6  46 

6  19 

5  45 

6  20 

5  44 

11 

6  18 

5  44 

6  19 

5  43 

6  20 

5  42 

6  20 

5  41 

6  21 

5  40 

6  22 

5  39 

6  23 

5  38 

6  24 

5  37 

0  25 

5  36 

10 

6  21 

5  38 

6  22 

5  37 

6  23 

5  36 

6  24 

5  35 

625 

5  34 

6  26 

5  82 

627 

5  81 

6  29 

5  30 

0  30 

6  29 

21 

6  25 

5  32 

6  26 

5  31 

6  27 

5  30 

6  28 

6  28 

6  29 

5  27 

6  31 

5  26 

632 

6  24 

6  33 

5  23 

6  35 

5  22 

26 

6  28 

5  27 

6  29 

5  26 

6  81 

6  24 

6  32 

5  23 

6  34 

6  21 

6  85 

6  20 

6  37 

5  18 

6  38 

6  17 

0  40 

5  15 

May  1 

6  32 

522 

633 

5  19 

6  85 

5  19 

6  86 

5  17 

6  88 

6  16 

6  39 

5  14 

6  41 

6  12 

6  43 

5  10 

0  44 

5  00 

^   6 

635 

5  18 

6  37 

5  15 

6  38 

5  14 

6  40 

6  12 

6  42 

5  11 

6  44 

509 

6  46 

6  06 

6  47 

5  04 

649 

5  03 

11 

0  38 

5  14 

6  40 

5  12 

6  42 

5  10 

6  44 

5  08 

6  16 

5  06 

6  48 

5  06 

6  60 

5  02 

6  52 

6  00 

6  54 

4  5H 

16 

6  42 

5  10 

6  44 

5  08 

6  46 

5  06 

6  48 

6  04 

650 

5  02 

6  52 

4  60 

654 

468 

6  56 

4  66 

6  69 

4  53  1 

21 

6  45 

5  08 

6  47 

5  05 

6  49 

5  03 

6  51 

5  01 

664 

4  69 

6  56 

4  56 

6  58 

4  64 

7  01 

4  62 

7  03  '  4  49  , 

26 

6  48 

6  05 

6  50 

5  03 

6  53 

5  01 

6  55 

4  68 

6  57 

4  56 

.  7  00 

4  64 

7  02 

4  51 

7  05 

4  48 

7  07  1  4  46  1 

31 

6  51 

5  04 

6  53 

5  01 

6  56 

4  59 

6  68 

4  67 

7  00 

4  54 

7  03 

4  52 

7  06 

4  49 

7  08 

4  46 

7  11 

4  44 

June  5 

654 

5  03 

6  56 

5  00 

6  59 

4  58 

7  01 

4  55 

7  03 

468 

706 

450 

709 

4  47 

7  12 

4  46 

7  14 

4  42 

10 

6  56 

502 

6  59 

5  00 

7  01 

4  67 

7  04 

455 

7  06 

4  52 

7  09 

440 

7  12 

4  47 

7  15 

4  44 

7  17 

4  41 

'      15 

6  58 

5  02 

7  00 

5  00 

703 

4  57 

7  06 

4  65 

7  08 

4  62 

7  11 

4  49 

7  14 

4  47 

7  17 

4  44 

7  'JO 

4  41  . 

20 

6  59 

5  03 

7  02  '  5  01 

7  04 

4  58 

7  07 

4  66 

7  10 

4  63 

7  12 

4  60 

7  15 

4  47 

7  18 

444 

7  21 

4  42 

25 

7  CO 

5  05 

7  03  5  02 

706 

4  59 

7  08 

4  57 

7  11 

4  64 

7  13 

4  62 

7  16 

4  49 

7  19 

4  46 

7  22 

4  43 

30 

7  01 

5  06 

7  03  5  04 

1 

7  06 

5  01 

7  08 

450 

7  11 

4  56 

7  14 

454 

7  16 

4  51 

7  19 

4  48 

7  22 

4  45 

1  July  5 

700 

5  08 

1 

7  03  •  5  06 

7  05 

5  04 

7  08 

5  01 

7  10  '  4  69 

7  13 

4  56 

7  16 

4  53 

7  19 

4  50 

7  21 

4  48 

10 

6  59 

5  11 

7  02  5  09 

7  04 

5  06 

7  07 

5  04 

7  09  1  6  02 

7  12 

4  59 

7  14 

4  66 

7  17 

4  53 

7  20 

.4  51 

15 

6  58 

5  14 

7  00  5  12 

7  03 

5  09 

7  06 

5  07 

7  07  5  04 

7  10 

5  02 

7  12 

4  59 

7  15  }  4  67 

7  18 

4  64 

20 

6  56 

5  17 

6  58  ,  5  14 

7  00 

5  12 

7  02 

6  10 

7  05  i  6  08 

7  07 

5  06 

7  10 

6  03 

7  12 

6  01 

7  14 

4  68  1 

25 

6  5:)  5  20 

6  55  '  5  18 

6  57 

5  16 

6  59 

5  14 

7  02  .  6  12 

7  04 

5  09 

7  06 

5  07 

7  08 

5  05 

7  11  6  02  1 

30 

6  50  1  5  23 

6  52  •  5  21 

1 

6  54 

5  19 

6  56 

5  17 

6  58 

5  15 

7  00 

6  13 

7  02 

5  11 

704 

5  09 

7  06 

6  07 

•  Aug.  4 

6  46 

5  26 

6  48 

5  24 

6  49 

5  23 

6  51 

5  21 

6  63 

6  19 

6  66 

5  17 

6  57 

5  15 

6  69 

5  13 

7  01 

6  11 

9 

6  42  !  5  29  1 

6  43 

5  28 

6  45 

5  26 

6  46 

5  24 

6  48 

623 

6  50 

5  21 

6  52 

5  19 

663 

5  18 

0  55 

6  16 

14 

6  37 

5  33 

6  38 

5  31 

6  40 

5  30 

6  41 

5  28 

6  42 

6  27 

6  44 

6  25 

6  46 

5  24 

6  47 

5  22 

6  49 

6  21 

19 

6  31 

5  36 

6  33 

5  35 

6  34 

5  33 

6  35 

5  32 

6  36 

6  31 

6  38 

5  29 

6  39 

5  28 

6  41 

5  27 

6  42  i  5  26 

24 

6  26 

5  39 

6  27 

5  88 

6  28 

5  37 

6  29 

5  36 

6  30 

5  35 

6  81 

5  84 

6  32 

5  32 

6  34 

6  81 

6  35  5  30 

29 

6  20 

5  42 

6  21 

5  41 

6  22 

5  40 

6  23 

5  39 

6  24 

5  88 

6  24 

5  37 

6  25 

6  36 

6  20 

5  36 

6  27  ;  6  36  ■ 

Sept.  3 

6  14 

5  45 

6  14 

5  44 

6  15 

544 

6  16 

6  43 

6  16 

5  42 

6  17 

6  42 

6  18 

5  41 

6  19 

5  40 

6  20  ;  6  39 

8 

607 

5  48 

6  08 

5  48 

6  08 

5  47 

6  09 

5  47 

6  10 

5  46 

6  10 

6  46 

6  11 

5  45 

6  11 

5  44 

0  12  1  5  44 

13 

6  01 

5  51 

6  01 

5-51 

6  01 

5  51 

6  02 

5  50 

6  02 

6  50 

6  02 

6  50 

6  03 

5.49 

6  03 

5  49 

6  04  1  5  49 

18 

5  54 

6  54 

5  51 

5  54 

564 

5  54 

5  54 

5  54 

6  65 

5  54 

6  65 

5  54 

5  56 

5  54 

6  55  i  5  54 

5  .^5  5  53 

23 

5  48 

5  57 

5  48 

5  57 

5  47 

5  57 

'5  47 

5  58 

6  47 

5  68 

6  47 

658 

6  47 

5  68 

5  47 

5  58 

5  47  ,  5  68 

28 

5  41 

6  00 

5  41   6  01 

5  40 

6  01 

5  40 

6  01 

6  40 

6  02 

6  40 

6  02 

6  39 

6  02 

6  39 

6  03 

5  89  6  03 

1 

Oct.   3 

534 

6  04 

5  34  6  04 

5  34 

6  05 

633 

6  05 

5  33 

6  06 

5  32 

6  06 

5  32 

6  07 

5  31 

6  07 

5  31  i  6  08 

8 

528 

6  07 

5  27  i  6  08 

5  27 

6  09 

5  26 

6  09 

6  25 

6  10 

5  25 

6  11 

5  24 

6  12 

5  23 

6  12 

5  23  6  13 

13 

5  22 

6  11 

5  21 

6  12 

5  20 

6  l.*! 

6  19 

6  13 

6  19 

6  14 

6  18 

6  15 

5  17 

6  16 

6  16 

6  17 

5  15  ;  0  18  I 

16 

5  16 

6  14 

5  15 

6  16 

5  14 

6  17 

5  13 

6  18 

5  12 

6  19 

6  11 

6  20 

5  10 

6  21 

5  08 

6  22 

5  07  1  6  24  . 

23 

5  11 

6  18 

5  10 

6  20 

5  08 

6  21 

507 

0  22 

6  06 

6  24 

6  04 

6  25 

5  03 

6  26 

5  01 

6  28 

5  00 

6  29 

28 

5  06 

6  22 

5  04 

624 

5  03 

6  25 

5  01 

627 

6  00 

6  28 

4  58 

6  80 

4  57 

6  32 

4  55 

6  33 

4  64 

6  85 

;  Nov.  2 

5  01 

6  27 

4  59 

6  28 

4  58 

6  30 

4  56 

6  82 

4  54 

6  34 

4  53 

6  35 

4  51 

6  37 

4  49 

6  39 

4  47 

6  41 

7 

4  57 

6  31 

4  55 

6  33 

4  53 

0  36 

4  62 

6  37 

4  60 

6  38 

4  48 

6  41 

4  46 

6  43 

4  44 

6  46 

4  42 

6  47 

12 

4  53 

6  36 

4  51 

6  38 

4  49 

6  40 

4  47 

6  42 

4  46 

6  44 

.4  43 

6  46 

4  41 

6  48 

4  39 

6  50 

4  37 

6  52 

17 

460 

6  40 

4  48 

6  42 

4  46 

6  44 

4  44 

6  47 

4  42 

6  49 

4  40 

6  51 

4  37 

6  54 

4  3.=^ 

6  66 

4  32 

6  58 

22 

4  48 

645 

4  46 

6  47 

4  44 

6  49 

4  42 

6  62 

4  39 

654 

4  87 

6  66 

4  34 

6  59 

4  32 

7  02 

4  29 

7  04 

27 

4  47 

6  49 

4  45 

6  52 

4  42 

6  54 

4  40 

6  56 

4  37 

6  69 

4  36 

7  02 

4  32 

7  Oi 

4  20 

7  07 

4  26 

7  10 

1 

Dec.   2 

4  46 

6  54 

4  44 

6  56 

4  41 

6  59 

4  39 

7  01 

4  36 

7  04- 

4  33 

7  06 

4  31 

7  oa 

4  28 

7  12 

4  25 

7  15 

,       7 

4  46 

6  57 

4  44 

7  00 

4  41 

7  03 

4  39 

7  05 

4  36 

7  08 

4  33 

7  11 

4  30  ;  7  14  1 

4  27 

7  17 

4  24 

7  20  ' 

'      12 

4  47 

7  01 

4  45 

7  04 

4  42 

7  06 

4  30 

7  01) 

4  37 

7  12 

4  34 

7  15 

4  81 

7  18 

4  28 

7  21 

4  24 

7  24 ; 

17 

4  49 

7  04 

4  46 

7  07 

4  43 

7  10 

4  41 

7  12 

4  38 

7  15 

4  35 

7  18 

4  32 

7  21 

4  29 

724 

4  26 

7  27  ' 

22 

4  51 

7  07 

4  48 

7  10 

4  46 

7  12 

4  43 

7  15 

4  40 

7  18 

4  37 

7  21 

4  34 

7  24 

4  31 

7  27 

428 

7  30 

27 

454 

7  09 

4  51 

7  12 

4  49 

7  14 

4  46 

7  17 

4  43 

7  20 

4  40 

7  23 

4  37 

7  26 

4  34 

7  29 

4  81 

7  82 

'  Jan.   1 

1 

458 

7  10 

4  55 

7  13 

4  52 

7  16 

4  50 

7  18 

4  47 

7  21 

444 

7  24 

4  41 

7  27 

4  38 

7  30 

4  35 

7  33 

458 


TABLE  9.— MEAN  LOCAL  TIME*  OF  SUN  HI8E  AND  SUN  SET. 


- 

South  Latitude, 

_ ^ 

Bate. 

4lo 

400 

430 

UP 

450 

46° 

470 

48° 

iV> 

Rise. 

Set. 

Kise. 

Set. 

Ilise. 

Set. 

Rlae. 

Set. 

Rise. 

Set. 

Rise.     Set. 

Rise. 

Set. 

Rise.    Set. 

RiBe.. 

Set. 

h.  tn. 

A.  tn. 

h.  tn. 

h.m. 

h.  m.    h.  m. 

A.m. 

A.  m. 

h.m. 

h.  m. 

1 
A.  m.   A.  tn. 

h.  m. 

h.m. 

1 
A.m.   A.m. 

h.m. 

h.m 

Jan.      1 

4  32 

7  30 

4  28 

7  40 

425     7  43 

4  21 

7  47 

4  17 

7  51 

4  13     7  55 

4  09 

7  59 

404     803 

4  00  '  8  CS 

6 

4  36 

7  36 

4  33 

7  39 

4  30  .  7  43 

4  25 

746 

4  22 

7  50 

4  18     7  54 

4  14 

7  58 

4  10  *  8  02 

4  06     8  07 

11 

4  41 

7  35 

4  38 

7  38 

4  35  ;  7  42 

4  31 

7  45 

4  28     7  49  1 

4  24     7  52 

4  20 

7  66 

4  16  .  8  00 

4  12    8  04 

Itf 

4  47 

7  33 

4  44 

7  36 

4  41  >  7  39 

4  38 

7  42 

4  34 

7  46 

4  31     7  49 

4  27  i  7  63 

4  23  ;  7  57 

4  19    8  00 

21 

4  53 

7  30 

4  SO 

7  33 

4  47     7  36 

4  44 

7  89 

.441 

7  42 

4  88  .  7  45 

4  34     7  48 

4  31     7  52 

4  27    756 

26 

4  59 

7  26 

4  56 

7  29 

4  54  ;  7  31 

4  51 

7  84 

'4  48 

7  37 

4  45     7  40 

4  42     7  43 

4  38 

7  47 

4  35    7» 

31 

5  06 

7  21 

5  03 

7  24 

5  01     7  26 

4  58 

7  29 

4  55 

7  81 

4  53     7  34 

4  50     7  37 

4  47 

7  40 

444,  743 

Feb.      6 

5  12 

7  16 

6  10 

7  18 

6  08  '  7  20 

5  05 

7  23 

5  03 

7  25 

5  00     7  28 

4  58 

7  80 

4  55 

7  33 

4  52 

736 

10 

5  18  '  7  10 

5  16 

7  12 

5  14     7  14 

5  12 

7  16 

5  10     7  18  1 

5  08     7  20 

5  06  ,  7  23 

5  03 

725 

5  01    7  28 

15 

5  25  ;  7  03 

5  23 

7  05 

6  21     7  07 

5  19 

7  09 

5  17 

7  11 

5  15     7  12 

5  13  ;  7  15 

5  11     7  17 

5  09    7  19 

20 

5  31  !  6  56 

529 

6  58 

5  28     6  59 

5  26 

7  01 

5  24     7  02 

5  23     7  04 

5  21 

7  06 

5  19     7  08 

5  17    7  09 

25 

5  37     6  49 

5  35 

6  50 

5  34     6  51 

5  33 

6  53 

5  32     6  54 

5  80     6  55 

5  29 

6  57 

527     6  56 

526  ,  700 

1 

Mar.     2 

543 

6  41 

5  42 

6  42 

5  41     6  48 

5  40 

6U 

5  38     6  45 

5  37     6  46 

5  36     6  47 

5  35     6  49 

534    650 

7 

5  48 

6  33 

5  48 

6  34 

5  47  1  6  35 

5  46     6  35 

5  45 

6  36 

5  44     6  37 

5  43     6  38 

5  43 

630 

5  42    6  40 

12 

5  54 

6  25 

5  54 

6  25 

5  53     6  26 

5  52     6  26 

5  52 

6  27 

6  51     6  27 

5  51     6  28 

5  50 

6  28 

5  50    6  29 

17 

5  59 

6  17 

5  5« 

6  17 

5  59     6  17 

5  59     6  17 

558 

6  18 

6  58     6  18 

5  58     6  18 

558 

6  18 

5  67    6  19 

22 

6  05 

6  08 

6  05 

6  08 

6  05  '  6  08 

6  05 

6  08 

6  05 

6  08 

6  05     6  08 

6  05     6  08 

6  05 

608 

6  05    6  03 

27 

6  10 

6  00 

6  10 

6  00 

6  11     5  59 

6  11 

5  59 

6  11 

5  69 

6  11     5  58 

6  12 

5  58 

6  12 

558 

6  12    5  57 

Apr.     1 

6  15 

5  52 

6  16 

5  51 

6  16     5  50 

6  17 

5  50 

6  18 

5  49 

6  18     5  49 

6  19 

5  48 

e  19    5  4a 

6  20    5  47 

6 

6  20 

5  44 

6  21 

5  43 

e  22     5  42 

6  23     5  41 

6  24  !  5  40  1 

6  24     5  39 

6  25     5  38 

6  26  ,  5  38 

6  27  '  5  37 

11 

6  26 

5  36 

6  27 

5  34 

6  28  1  5  34 

6  29     5  32 

6  30 

5  31 

6  31      5  30 

6  32  ,  5  29 

6  33  1  5  27 

635    5!6 

16 

6  31 

5  28 

6  32 

5  26 

6  33  1  5  25 

6  35 

fi  24 

6  36 

5  22 

6  37     5  21 

6  39  '  5  20 

6  40 

5  18 

643 

5  17 

21 

6  36 

5  20 

6  38 

5  19 

6  39     5  17 

0  41 

5  16 

6  42 

5  14 

6  44     5  12 

6  46  '  5  11 

6  47 

5  09 

6  49 

5  07 

26 

6  41 

5  13 

6  43 

5  12 

6  45     5  10 

6  46 

5  08 

6  48  1  5  06 

6  50     504 

6  52 

5  02 

6  54     5  00 

656  j  4» 

May     1 

6  46  '  5  07 

6  48 

5  05 

6  50     5  03 

6  52 

5  01 

6  54  !  4  59 

6  67     4  57 

6  59 

4  54 

7  01     4  52 

704 

450 

6 

6  51 

5  02 

6  54 

4  59 

6  56  ;  4  56 

6  58 

4  54 

7  00 

4  52 

7  03     4  50 

7  05 

4  47 

7  08     4  44 

7  11  :  4  43 

11 

6  56 

4  55 

6  59 

4  53 

7  01 

4  51 

7  04  !  4  48  1 

'  7  06 

4  46 

7  09     4  43 

7  12 

440 

7  15     4  87 

7  18    4  34 

16 

7  01 

4  51 

7  04 

4  48 

7  06 

4  46 

7  09 

4  43 

7  12 

4  40 

7  15     4  37 

7  18 

4  34 

7  21     4  31 

7  24    4  28 

21 

7  06 

4  47 

7  09 

444 

7  11  ;  4  41 

7  14 

4  38 

7  17 

4  35 

7  20     4  32 

7  24 

4  29 

7  27 

425 

7  30    423 

26 

7  10 

4  43 

7  13 

4  40 

7  16     4  88 

7  19 

4  34 

7  22 

4  31 

7  25     4  28 

7  29     4  24 

7  82 

4  21 

7  36    4  17 

81 

7  14 

4  41 

7  17 

4  38 

7  20     4*84 

7  23 

4  31 

7  27  1  4  28 

7  80  ;  4  25 

1 

7  34     4  21 

7  38 

4  17 

7  41     4  13 

1 

June    5 

7  17 

4  39 

7  21 

4  36 

7  24  '  4  33 

7  27 

4  29 

7  31  '  4  26 

7  34  '  4  22 

7  38 

4  18 

7  42 

4  14 

7  46 

4  10 

10 

7  20  I  4  38 

7  24 

4  35 

7  27  1  4  32 

7  30  '  4  28  1 

7  34     4  24 

7  38     4  21 

7  42 

4  17 

7  46 

4  13 

7  50  !  4  l«9 

15 

7  23 
7  24 

4  36 

7  26 

4  34 

7  29  1  4  31 

7  33 

4  28 

7  34     4  24 

7  40  ,  4  20 

7  44 

4  16 

7  48 

4  12 

7  52     4(» 

20 

4  38 

7  27 

4  35 

7  31     4  32 

7  34 

4  28 

7  38     4  25 

7  42     4  21 

7  46 

4  17 

7  50 

4  13 

7  54  ■  4  rt 

25 

7  25 

4  40 

7  28 

4  36 

7  32     4  33 

7  35 

4  30 

7  39     4  26 

7  43     4  22 

7  47 

4  18 

7  51 

4  14 

7  55    4  Ju 

30 

7  25  ;  4  42 

7  28 

4  89 

7  32     4  36 

7  35 

4  32 

7  39  ,  4  28 

7  42     4  25 

7  46 

4  21 

7  50     4  17 

7  54    4  13 

July     5 

7  24 

4  44 

7  27 

4  41 

7  31     4  38 

7  34 

4  35 

7  38     4  31 

7  41     4  28 

7  45 

4  24 

7  49 

420 

7  53    4  16 

10 

7  23 

4  48 

7  26 

4  45 

7  29  .  4  42 

7  32 

4  38 

7  36  ,  4  35 

7  39     4  32 

7  43 

4  28 

7  47 

424 

750    420 

15 

7  20 

4  51 

7  23 

4  48 

7  26 

4  46 

7  30 

4  42 

7  83 

4  89 

7  36  :  4  36 

7  40 

4  32 

7  43 

4  29 

7  47  ,  4  25 

20 

7  17 

4  56 

7  20 

4  53 

7  23 

4  50 

7  26 

4  47 

7  29 

4  44 

7  32     4  41 

7  35     4  87 

7  39     4  34 

7  42  .  4  31 

25 

7  13 

5  00 

7  16 

4  57 

7  18  1  4  55 

7  21 

4  52 

7  24 

4  49 

7  27     4  46 

7  30     4  43 

7  34  ;  4  40 

7  37  ;  4  37 

30 

7  08 

5  04 

7  11 

5  02 

7  13     6  00 

7  16 

4  57 

7  19  1  4  54 

7  21     4  52 

7  24     4  49 

7  27     446 

730 

443 

Aug.     4 

7  03 

5  09 

7  05 

5  07 

7  08     5  05 

7  10  '  5  02 

7  12 

5  00 

7  15     4  58 

7  18     4  55 

7  20     4  52 

7  23  '449 

9 

6  57  ;  5  14 

6  50 

5  12 

7  01     5  10 

7  03     5  08 

7  06     5  06 

7  08     5  04 

7  10  ,  5  01 

7  13     4  58 

7  15     4  56 

14 

6  51     5  19 

6  52 

5  17 

6  54     5  15 

6  56     5  14 

6  58  ,  5  12 

7  00     5  10 

7  02     5  07 

7  04     5  05 

7  07     5  03 

19 

6  44  :  5  24 

6  45 

5  22 

6  47     5  21 

6  48     5  19 

6  50  '  5  17 

6  52     5  16 

6  54  1  5  14 

6  56     5  12 

6  58    5  10 

24 

6  36  :  5  29 

6  38 

5  27 

6  39  !  5  26 

6  40  i  5  25 

6  42     5  23 

6  43     5  22 

6  45  ;  5  20 

6  47     5  18 

6  48    5  17 

29 

6  28     5  34 

6  30 

5  32 

6  31 

5  31 

6  32 

5  30 

6  33     5  29 

6  34     5  28 

6  36 

5  26 

6  37     5  25 

638     524 

Sept.     8 

6  20 

5  38 

6  21 

5  38 

6  22  '  5  37 

6  23 

5  36 

6  24     5  35 

6  25     5  84 

6  26 

5  33 

6  28     5  32 

6  28    5  31 

8 

6  12     5  43 

6  13 

5  43 

6  14     5  42 

6  14  '  5  42 

6  15     5  41 

6  16     5  40 

6  16  ,  5  39 

6  17  '  5  39 

6  18     5  3? 

13 

6  04     5  48 

6  Q4 

5  48 

6  05     5  48 

6  05     5  47 

6  06 

5  47 

6  06     5  46 

6  U6  ;  5  46 

607     5  45 

6  07     5  45 

18 

5  55     5  53 

5  55 

5  53 

5  56     5  53 

5  56     5  53 

5  56 

5  53 

5  56     5  53 

5  56  :  5  52 

5  56     5  52 

5  57    5  52 

23 

5  47     5  58 

5  47 

5  58 

5  47     5  58 

5  46  ,  5  59 

5  46 

5  59 

5  46     5  59 

5  46     5  59. 

5  46  1  5  59 

5  46    5  59 

28 

5  38    G  o;; 

1 

5  38 

6  04 

5  38     6  04 

1 

5  37 

6  04 

5  37 

6  05 

5  86     6  05 

5  36     6  06 

5  36 

6  06 

5  35    6  07 

Oct.       3 

5  30  '  8  09 

5  29 

6  09 

5  29 

6  10 

5  28 

6  11 

6  27  ,  6  11 

5  27     6  12 

5  26     6  13 

5  25 

6  18 

5  25    6  14 

8 

5  22     «  14 

5  21 

0  15 

5  20  1  6  16 

5  19 

6  16 

5  18  1  6  18 

5  17     6  18 

5  16     6  20 

5  15 

6  21 

5  14  .  6  22 

13 

5  14     6  10 

5  13 

6  20 

5  12  1  6  21 

5  10  ,  6  23 

509 

6  24 

5  08     6  25 

5  07     6  27 

5  05     6  28 

504    629 

18 

5  06 

6  25 

5  04 

6  26 

5  03     6  28 

5  U2     6  29 

6  00 

6  31 

4  59     6  32 

4  57 

6  34 

4  56     6  36 

4  54     6  37 

23 

4  58 

6  31 

4  57 

6  32 

4  55     6  34 

4  54 

6  36 

4  52     6  38 

4  50     6  39 

4  48 

6  41 

4  46  :  6  43 

4  44    6  45 

28 

4  52 

6  37 

4  50 

6  38 

4  48     6  40 

4  46 

6  42 

4  44     6  44 

4  42     6  46 

4  40 

649 

4  38  1  6  51 

4  35    6  53 

Nov.     2 

4  45 

6  43 

4  43 

6  45 

4  41     6  47 

4  39 

6  49 

4  87     6  52 

4  34     6  54 

4  32     6  56 

429 

660 

4  27    7  « 

7 

4  39 

6  49 

4  37 

6  51 

4  35     6  54 

4  31 

6  56 

4  30     6  59 

4  27     7  01 

4  24     7  04 

4  21 

707 

4  18     7  11 

12 

4  34 

6  55 

4  32 

6  58 

4  29     7  00 
4  24     7  07 

4  26 

7  03 

4  24     7  06 

4  21     7  09 

4  18     7  12 

4  14 

7  15 

4  11    "13 

17 

4  30 

7  01 

4  27 

7  04 

4  21  i  7  10 

4  18  1  7  13 

4  16     7  16 

4  12     7  19 

4  08     723 

4  05     726 

22 

4  26 

7  07 

4  23 

7  10 

4  20     7  13 

4  17  .  7  16 

4  14  '  7  20 

4  11     7  23 

4  07     7  26 

4  03     7  80 

3  59     lU 

27 

4  23 

7  13 

4  20 

7  16 

4  17  i  7  19 

4  14 

7  22 

4  10     7  26 

1 

4  07     7  29 

1 

4  03     7  33 

8  59 

7  37 

3  55     7  41 

Dec.     2 

4  22 

7  18 

4  18 

7  22 

4  15     7  25 

4  12 

7  28 

4  08     7  32 

4  04     7  36 

4  00 

7  40 

8  56 

7  44 

S  52  <  7  48 

7 

4  21 

7  23 

4  18 

7  26 

4  14  ,  7  30 

4  10 

7  34 

4  07     7  37 

4  03     7  41 

3  59 

7  45 

8  54 

7  50 

350;754 

12 

4  21 

7  27 

4  18 

7  30 

4  14  ;  7  34 

4  10 

7  38 

4  06 

7  42 

4  03  '  7  46 

3  58 

7  60 

854 

7  55 

3  49    7  59 

17 

4  22 

7  31 

4  19 

7  34 

4  15  1  7  38 

4  12 

7  42 

4  08 

7  46 

4  05     7  50 

3  59 

7  54 

8  55     7  59 

350 

803 

22 

4  24 

7  34 

4  21 

7  37 

4  18  1  7  42 

4  14 

7  45 

4  10 

7  49 

4  06  '  7  52 

4  01 

7  57 

3  57     8  01 

3  52 

806 

27 

4  28 

7  35 

4  24 

7  39 

4  21 

7  43 

4  17 

7  47 

4  13 

7  51 

4  09     7  54 

4  04 

7  68 

400     803 

3  56 

8  07 

Jan.      1 

4  32 

7  36 

4  28 

7  40 

4  25 

7  43 

4  21 

7  47 

4  17 

7  51 

4  18  1  7  55 

4  09 

7  59 

4  04  ;  8  03 

400 

808 

TABLE  9.— MEAN  LOCAL  TIME  OP  SUNRISE  AND  SUNSET. 


459 


South  Latitude, 

rv^x^ 

50O 

510 

52° 

53° 

540 

550 

56° 

570    1    58° 

Dat6. 

Rise.  1  Set. 

Rise.  Set. 

Rl.^e. 

Set. 

Rise. 

Set. 

Rlae. 

Set. 

Rise. 

Set 

Rise.  I  Set. 

Rise.  Set. 

Rise. 

Set.  J 

h,  m. 

h.fn. 

ti.m. 

h.  m. 

h.  tn. 

h.m. 

h.  m. 

h.  tn. 

h.m. 

h.tn. 

1 
h.  m.   h.  m. 

h.  m.   h.  m. 

r 

k.  m.   h.  in. 

h,  tn. 

h.m. 

'  Jan.   1 

3  55 

8  13 

3  50 

8  18 

3  45 

8  23 

3  38 

8  29 

3  32 

8  35 

3  26  8  42 

3  18  8  40 

3  11  8  56 

3  02 

9  05 

6 

4  01 

8  12 

3  56 

8  16 

3  51 

8  22 

3  45 

8  28 

3  39 

8  33 

3  H3  8  39 

3  26  8  46 

3  18  8  53 

3  10 

9  02 

11 

4  07  8  091 

4  02 

8  14 

8  58 

8  19 

3  52 

824 

3  46 

8  30 

3  40  .  8  36 

3  34  ;  8  42 

8  27  8  49 

8  19 

8  57 ; 

16 

4  15 

8  05 

4  10 

8  09 

4  06 

8  14 

4  01 

8  10 

3  55 

8  24 

3  50 

8  30 

3^43 

8  36 

3  37 

8  42 

3  30 

8  49 

21 

4  23 

8  00 

4  19 

8  04 

4  14 

8  08 

4  10 

8  13 

4  05  8  18 

4  00 

8  23 

3  54 

8  28 

3  48 

8  34 

3  41 

8  41 

26 

4  31 

7  54 

4  27 

7  58 

4  24  1  8  01  1 

4  19 

8  06 

4  15  8  10 

4  10 

8  15 

4  05 

8  19 

3  59 

8  25 

3  53 

8  31  < 

81 

440 

7  47 

4  36 

7  50 

4  33 

7  54 

429 

7  58 

4  25 

8  02 

4  21 

8  06 

4  16 

8  10 

4  11 

8  15 

4  05 

8  20 

Feb.  6 

4  40 

7  39 

4  46 

7  42 

4  43 

7  45 

4  39 

7  49 

4  35 

7  52 

4  32 

7  66 

4  27 

800 

4  23 

8  04 

4  18 

8  09 

10 

4  58 

7  30 

4  55 

7  33 

4  52 

7  36 

4  49 

7  39 

4  46 

7  42 

4  42 

7  46 

4  39 

7  49 

4  35 

7  53 

4  30 

7  57 

15 

5  06 

7  21 

5  04 

7  24 

5  02 

7  26 

4  59 

7  29 

4  56 

7  32 

4  53 

7  34 

4  50 

7  37 

4  46 

7  40 

4  43  '  7  44 

20 

5  15 

7  12 

5  13 

7  14 

5  11 

7  10 

5  U9 

7  18 

5  06 

7  20 

5  04 

7  23 

5  01 

7  25 

4  58 

7  28 

4  55  7  31 

25 

5  24 

7  02 

5  22 

7  03 

6  20 

7  05 

5  18 

7  07 

5  16 

7  09 

5  14 

7  11 

5  12 

7  13 

5  10 

7  15 

5  07 

7  17 

'  Mar.  2 

5  32 

6  51 

5  31 

6  52 

5  30 

6  54 

5  28 

6  55 

5  26 

6  57 

5  25 

6  58 

5  23 

7  00 

5  21 

7  02 

5  19 

7  04  1 

7 

5  41  6  40 

5  40 

6  41 

5  39 

6  42 

5  37 

6  44 

5  36 

6  45 

5  35  6  46 

5  34  ,  6  47 

5  32 

6  48 

5  31 

6.50 

12 

5  49  6  30 

5  48 

6  30 

5  48 

6  31 

5  47 

6  32 

5  46 

6  32 

5  45  ,  6  33 

5  44  !  6  34 

5  44 

6  35 

5  42 

6  36 

17 

5  57 

6  19 

5  57 

6  19 

5  56 

6  10 

5  56 

6  20 

5  55 

6  20 

5  55  6  20 

5  55  ,  6  21 

5  54 

6  21 

5  54 

6  22 

22 

6  05 

6  08 

6  05 

6  06 

6  05 

6  08 

6  05 

6  08 

6  05 

6  07 

6  05  6  08 

6  05  ;  6  08 

6  05 

6  08 

6  05 

6  08 

27 

6  13 

5  57 

6  13 

5  56 

6  13 

5  56 

6  14 

5  56 

6  14 

5  55 

6  15 

5  55 

6  15  ,  5  54 

1 

6  15 

5  54 

6  16 

5  53 

Apr.  1 

6  21 

5  46 

6  21 

5  45 

6  22 

5  45 

6  23 

5  44 

6  24 

5  43 

6  24 

5  42 

6  25  5  41 

6  26 

5  4tf 

6  27 

5  39 

6 

628 

5  36 

6  29 

5  35 

6  30 

5  34 

6  31 

5  32 

6  33 

5  31 

6  34 

5  30 

6  35  5  28 

6  37 

5  27 

6  38 

5  26 

11 

6  86 

5  25 

6  37 

5  24 

6  39 

5  22 

6  40 

5  21 

6  42 

5  19 

6  43 

6  17 

6  45  5  16 

6  47 

5  14 

6  49 

5  12  ! 

16 

644 

5  15 

6  45 

5  13 

6  47 

5  11 

6  49 

5  09 

6  51 

5  07 

6  53 

5  05 

6  55  1  5  08 

6  57 

5  01 

7  00 

4  69 

21 

6  51 

5  05 

6  53 

5  03 

6  55 

5  01 

6  58 

4  58 

7  00 

4  56 

7  02 

4  54 

7  05  4  51 

7  08  4  49 

7  11 

4  46  > 

26 

6  59 

4  56 

7.01 

4  53 

7  04 

4  51 

7  06 

4  48 

7  09 

4  45 

7  12 

4  43 

7  15 

4  40 

7  18  1  4  36 

7  22 

4  88 

May  1 

7  06 

4  47 

7  09 

4  44 

7  12 

4  41 

7  15 

4  38 

7  18 

4  35 

7  21 

4  32 

7  25 

4  28 

7  28  4  25 

7  32 

4  21 

6 

7  14 

4  38 

7  17 

4  35 

7  20 

4  32 

7  23 

4  29 

7  27 

4  25 

7  30  4  22  1 

7  34 

4  18 

7  38  4  14 

7  43 

4  09 

11 

7  21 

4  31 

7  24 

427 

7  27 

4  24 

7  31 

4  20 

7  35 

4  16 

7  39 

4  12 

7  44  4  08 

7  48 

4  04 

7  53 

8  59 

16 

7  28 

4  24 

7  31 

4  20 

7  35 

4  17 

7  39 

4  12 

7  4;^  '  4  08 

7  48 

4  04 

7  53  3  59 

7  58 

8  54 

8  03 

3  49 

21 

7  34 

4  18 

7  38 

4  14 

7  42 

4  10 

7  47 

4  06 

7  51  1  4  01 

7  56 

3  56 

8  01  3  51 

8  06 

3  46 

8  13 

8  40 

26 

7  40 

4  13 

7  44 

4  09 

7  48 

4  05 

7  54 

4  00 

7  58  3  55 

8  03 

3  50 

8  09  3  44 

8  15 

3  39 

8  21 

3  82 

31 

7  46 

4  09 

7  50 

4  04 

7  54 

4  00 

8-00 

3  55 

8  05 

3  50 

8  10 

3  44 

8  16  3  39 

8  22 

8  33 

8  29  ;  3  26 

;       1 

June  5 

7  60 

4  06 

755 

4  01 

8  00 

3  57 

8  05 

3  51 

8  10 

3  46 

8  16 

3  40 

8  22  3  34 

8  28 

3  28 

8  36  •  8  20 

10 

7  54 

4  04 

7  59 

3  69 

8  04 

3  55 

8  09 

3  49 

8  15  1  3  44 

8  20  1  3  38  1 

8  27  ;  3  31 

8  34 

3  25 

8  41  ;  3  17  , 

15 

7  57 

4  03 

8  02 

3  58 

8  07 

3  54 

8  12 

3  48 

8  18  ,  3  42 

8  24 

3  87 

8  30  3  30  ;  8  37 

3  23 

8  45  3  15  > 

20 

7  59 

4  04 

8  04 

3  50 

8  09 

3  54 

8  14 

3  48 

8  20  1  3  43 

8  26 

3  37 

8  32  I  3  31 

8  39 

3  24 

8  47 

3  15 

25 

8  00 

4  05 

8  04 

4  00 

8  09  3  56 

8  15 

3  50 

8  21  !  3  44 

8  26 

3  39 

8  33  '  3  32 

8  40  3  25 

8  48 

3  17 

30 

7  59 

4  08 

8  04 

4  03 

8  09  3  58 

8  14 

3  53 

8  20  3  47 

8  25 

3  42 

8  32  3  35 

8  39  3  28 

8  47 

3  20  , 

July  5 

7  68 

4  11 

8  02 

4  07 

8  07  4  02 

8  12 

3  57 

8  18  3  51 

8  28 

3  46 

8  30  3  39 

8  36  ;  3  38 

8  44 

3  25 

10 

7  55 

4  16 

7  59 

4  11 

8  04  '  4  07 

8  09 

4  02 

8  14  1  3  56 

8  20 

3  51 

8  26  3  45 

8  32  1  3  39 

8  39 

3  32 

15 

7  51 

4  21 

7  55 

4  17 

8  00  1  4  12 

8  05 

4  07 

8  10  4  02 

8  15 

3  57 

8  20  3  52 

8  26  1  3  46 

8  33 

3  30 

20 

7  46 

4  27 

7  50 

4  23 

7  54  4  18 

7  59 

4  14 

8  04 

4  09 

8  08 

4  04 

8  14  3  59 

8  19  3  54 

8  25 

8  47 

25 

7.41 

4  33 

7  44 

4  29 

7  48  1  4  25 

7  52 

4  21 

7  57 

4  17 

8  01 

4  12 

8  06  4  07 

8  11  4  02 

8  17 

8  56 

30 

7  34 

4  40 

7  37 

4  36 

7  41  i  4  33 

745 

4  29 

7  49 

4  25 

7  53 

4  21 

7  57  i  4  16 

8  02  4  11 

8  07 

4  06 

Aug.  4 

7  26 

4  46 

7  29 

4  43 

7  33 

4  40 

7  36 

4  36 

7  40 

4  33 

7  43 

4  29 

7  47  4  25 

7  62 

4  21 

7  56 

4  16 

9 

7  18 

4  53 

7  21 

4  50 

7  24 

4  48 

7  27 

4  44 

7  30 

4  41 

7  33  4  38  1 

7  37  4  ai 

7  41 

4  30 

745 

4  26 

U 

7  09 

5  00 

7  12  4  58 

7  14 

4  56 

7  17 

4  53 

7  20 

4  50 

7  23 

4  47 

7  26  4  44 

7  29 

4  40 

7  33 

4  36 

10 

7  00 

5  08 

7  02  5  06 

7  04  '  5  03  1 

7  07 

5  01 

7  09 

4  58 

7  12 

4  56 

7  14  4  53 

7  17 

4  50 

7  20 

4  47 

24 

6  50 

5  15 

6  52  '  5  13 

8  54 

5  11 

6  56 

5  09 

6  58 

5  07 

7  00  1  5  05  1 

7  02  5  03 

7  05 

5  00 

7  07  '  4  58 

29 

6  40 

5  22 

6  42  :  5  21 

1 

6  43 

5  19 

6  45 

5  18 

6  46  ;  5  16 

6  48 

5  14 

6  50  5  12 

6  52 

5  10 

6  54  508 

1 

Sept.  3 

6  29 

5  30 

6  30  ■  5  29 

6  32 

5  28 

6  33  1  5  26 

6  34  '  5  25 

6  86 

5  24 

( 

6  37  5  22 

6  39 

5  20 

6  41  !  5  19 

8 

6  19  5  37 

6  20 

5  36 

6  20 

5  36 

6  22  !  5  35 

6  22  5  34 

6  23  1  5  33 

6  24  5  32 

6  25 

5  31 

6  27 

5  29  1 

13 

6  08  5  44 

6  08 

5  44 

6  09 

5  44 

0  10  !  5  43 

0  10  5  42 

6  11  5  42 

6  11  i  5  41 

6  12 

5  41 

6  13 

5  40 

18 

5  57  1  5  52 

5  57 

5  52 

5  57 

5  52 

5  57 

5  52 

5  58  5  52 

5  58  5  51 

5  58  5  51 

5  58 

5  52 

5  59 

5  51 

23 

5  46 

600 

5  46 

6  00 

5  45 

6  00 

5  45 

6  00 

5  45  !  6  00 

5  45  1  0  00 

5  45  6  01 

5  44 

6  01 

5  44 

6  01 

28 

5  35 

607 

5  34 

6  08 

5  34 

6  08 

5  33 

6  09 

5  33 

6  10 

5  32  1  6  10 

5  31  6  11 

5  31 

6  12 

5  30 

6  12 

Oct.   3 

5  24 

6  15 

5  23 

6  16 

5  22 

6  17 

5  21 

6  18 

5  20 

6  19 

6  19  i  6  20 

5  18  1  6  21 

5  17 

6  22 

5  16 

6  23 

8 

5  13 

6  23 

5  12 

6  24 

5  11 

6  25 

5  09 

6  27 

5  08 

6  28 

5  06  '  6  20 

5  05  1  6  31 

504 

6  33 

5  02 

6  35 

13 

5  02 

6  31 

5  01 

6  32 

4  59 

6  34 

4  58 

6  36 

4  56  1  6  38 

4  54  1  6  39 

4  52  :  6  42 

4  50 

6  44 

4  48 

6  46  1 

18 

4  52 

6  39 

4  50 

6  41 

4  48 

6  43 

4  46 

6  45 

4  44  6  47 

4  42  I  6  50 

4  39  6  52 

4  37 

6  55 

4  34 

6  58 

23 

4  42 

6  48 

4  40 

6  50 

4  38 

6  52 

4  35 

6  55 

4  32  6  57 

4  30  .  7  00 

4  27  7  03 

4  24 

7  06 

4  21 

7  09  ; 

28 

4  33 

6  56 

4  30 

6  59 

4  28 

7  01 

4  24 

7  04 

4  22  7  07 

4  19 

7  10 

4  15  .  7  14 

1 

4  12 

7  18 

4  08 

7  21  ! 

1 

Nov.  2 

4  24 

7  05 

4  21 

7  08 

4  18 

7  11 

4  14 

7  14 

4  11 

7  18 

4  07 

7  21 

4  04  7  25 

4  00 

7  29 

8  55 

7  34  1 

7 

4  15 

7  13 

4  12 

7  17 

4  09 

7  20 

4  05 

7  24 

4  01 

7  28 

3  57 

7  32 

3  53  7  36 

3  49 

7  41 

3  44 

7  46 

12 

4  08 

7  22 

4  04 

7  25 

4  00 

7  29 

3  56 

7  33 

3  52 

7  38 

3  48 

7  42 

3  43  7  47 

3  38  7  52 

3  32 

7  58  , 

17 

4  01 

7  30 

3  57 

7  34 

3  53 

7  38 

3  48 

7  43 

3  44 

7  48 

3  39 

7  52 

3  34  7  58 

3  28  8  04 

3  22 

8  10 

22 

3  55 

7  38 

3  51 

7  42 

3  47 

7  47 

3  42 

7  52 

3  36 

7  57 

3  31  8  02 

3  25  1  8  08 

8  20  8  15 

3  13 

8  22  ' 

27 

3  61 

7  46 

3  46 

7  50 

3  42 

7  55 

3  36 

8  00 

3  30 

8  06 

3  25  8  12 

3  19  :  8  18 

1 

3  12  8  25 

3  05 

8  83  1 

Dec.  2 

3  47 

7  53 

3  42 

7  58 

3  38 

8  03 

3  32 

8  08 

3  26 

8  14 

3  20  8  20 

3  18  i  8  27 

3  06 

8  34 

2  58 

8  42 

7 

3  45 

7  59 

3  40 

8  04 

3  35 

8  09 

3  29 

8  15 

3  23 

8  21 

3  17  8  28 

3  09  8  35 

3  02 

8  42 

2  54 

8  51 

12 

3  44 

8  04 

3  39 

8  10 

3  34 

8  15 

3  27  8  21 

3  21  •  8  27 

3  15  1  8  34 

3  07  8  41 

3  00 

8  49 

2  51 

8  58 

17 

3  44 

8  08 

3  39 

8  14 

3  34 

8  19 

3  28  8  25 

3  21  8  32 

3  15  8  38 

3  07  :  8  46 

3  00 

8  54 

2  50 

9  03 

22 

3  47 

8  11 

3  41 

8  17 

3  36  1  8  22 

3  30 

8  28 

3  23  8  35 

3  17  1  8  41 

8  09 

8  40 

8  01 

8  57 

2  52 

9  06 

27 

3  51 

8  13 

3  45 

8  18 

3  40  ,  8  23 

3  33 

8  30 

3  27  ]  8  36 

3  21  >  8  42 

1 

3  13 

8  50 

3  05  8  58 

2  56 

0  07 

Jan.   1 

3  55 

8  13 

3  50 

8  18 

1 

3  45  8  23 

1 

3  38 

8  29 

3  32 

8  35 

3  26 

8  42 

1 

3  18 

8  49  1  3  11  8  56 

3  02 

9  06 

460 


TABLK  9.— MEAN  LOCAL  TIME  OP  SUN  RISE  AND  SUN  SET. 


South  Latitude. 

Date. 

69^ 

OOO          j 

fiP 

620          ' 

1          630 

1 

64 

o 

650 

660 

67=         1 

Klae. 

Set. 

Rise. 

Set. 

lase. 

Set. 
h,  fn. 

Rise. 

Set. 

Rise. 

Set. 

IMko. 

Set. 

RlM.1  Set. 

1 

Rise. 

Set 

RiSA. 

Set. 

h.  fn. 

A.  tn. 

A.  fit. 

A.  m. 

h.w. 

h.in. 

A.  tn. 

A.tii. 

A.  fn. 

A.  fn. 

h.m. 

1 
h.fn.    h.fn. 

A.  fn. 

A.m. 

A.«n. 

A.m. 

Jan. 

1 

2  58 

9  14 

242 

0  25 

2  31 

9  36 

2  16 

9  51 

2  02 

10  05 

1  88 

10  27 

1  16   10  60 

022 

U  86 

Rises  Dec.2 

6 

8  01 

9  10 

2  51 

9  21 

2  40 

9  81 

2  27 

944 

2  13 

9  66 

1  53 

10  17 

1  84   10  86 

101 

11  08 

Sets  Jan.  9. 

1 

11 

3  11 

905 

3  01 

9  14 

2  52 

9  24 

2  39 

9  36 

2  27 

9  48 

2  00 

10  05 

1  62   10  22 

1  28 

10  46 

046 

11  24 

1 
1 

16 

8  22 

8  56 

3  13 

9  03 

3  05 

9  14 

2  54 

925 

2  42 

936 

2& 

9  60 

2  13 

10  04 

1  54 

10  23 

1  28 

10  48 

1 

21 

8  34 

8  47 

3  26 

8  55 

3  18 

9  03 

8  08 

9  13 

268 

9  22 

2  46 

9  35 

2  33 

9  47 

2  17 

10  03 

1  58 

10  21 

26 

3  47 

8  37 

3  40 

844 

3  32 

8  51 

8  24 

9  00 

8  15 

9  08 

3  04 

9  10 

2  54 

9  29 

2  40 

9  42 

2  25 

9  57 

31 

4  00 

8  26 

354 

8  32 

3  47 

8  88 

8  40 

8  46 

3  32 

8  53 

3  23 

902 

3  13 

9  12 

3  02 

9  n 

2  50 

9  34 

Peb. 

5 

4  13 

8  14 

4  08 

8  19 

4  03 

8  25 

3  65 

8  31 

8  49 

8  38 

3  41 

8  45 

3  33 

8  53 

8  23 

9  02 

3  13 

0  14 

10 

4  26 

8  01 

4  21 

8  00 

4  16 

8  11 

4  11 

8  16 

4  05 

8  22 

3  58 

8  28 

8  62 

8  35 

8  44 

843 

8  35 

8  51 

15 

4  89 

7  48 

4  85 

7  52 

4  31 

7  56 

4  26 

8  01 

4  21 

8  05 

4  15 

8  11 

4  10 

8  16 

4  03 

823 

3  5« 

8  30 

20 

4  52 

7  84 

4  48 

7  37 

4  45 

7  41 

4  41 

7  45 

4  37 

7  49 

4  32 

7  63 

4  27 

768 

4  23 

803 

4  16 

8  09 

25 

505 

7  20 

5  01 

7  24 

4  59 

7  26 

455 

7  29 

4  52 

7  32 

4  47 

7  36 

4  44 

7  40 

4  40 

744 

4  36 

748 

Mar. 

2 

5  17 

7  06 

5  15 

7  08 

5  12 

7  10 

5  10 

7  13 

6  07 

7  15 

5  04 

7  18 

5  01 

7  21 

458 

724 

4  54 

7  28 

7 

5  29 

6  51 

5  28 

6  53 

526 

055 

5  24 

6  56 

5  22 

658 

5  20 

700 

5  18 

7  03 

6  15 

7  05 

6  12 

708 

12 

5  41 

6  .'17 

5  40 

6  38 

5  39 

6  80 

5  38 

6  40 

537 

6  41 

6  36 

6  43 

5  34 

644 

6  32 

6  46 

5  30 

6  47 

17 

5  53 

6  22 

5  53 

6  23 

5  52 

6  23 

6  51 

6  24 

6  61 

6  24 

5  50 

6  25 

5  49 

620 

648 

626 

5  48 

627 

22 

6  05 

6  08 

0  05 

6  08 

6  05 

6  07 

6  05 

6  07 

6  05 

6  07 

6  05 

6  07 

6  05 

6  07 

6  05 

6  07 

605 

6  07 

27 

6  16 

5  5U 

6  17 

5  52 

5  37 

6  18 

5  52 

6  18 

5  51 

6  19 

5  50 

6  19 

6  50 

6  20 

6  49 

6  21 

648 

6  22 

5  47 

Apr. 

1 

6*28 

5  S8 

629 

0  SO 

586 

6  31 

5  35 

6  83 

6  34 

6  34 

6  32 

6  34 

6  30 

637 

629 

6  89     5  27 

mr 

6 

6  40 

5  24 

0  41 

5  22 

6  43 

5  21 

645 

5  19 

6  47 

5  17 

649 

5  15 

6  61 

5  12 

663 

6  10 

6  56 

5  07 

11 

0  51 

5  10 

0  53 

5  08 

6  55 

5  05 

658 

5  03 

7  00 

5  00 

7  03 

4  57 

7  06 

4  64 

7  00 

4  61 

7  18 

4  47 

16 

7  02 

4  50 

7  05 

4  5.) 

7  08 

4  50 

7  11 

4  47 

7  14 

4  44 

7  18 

4  40 

7  22 

4  36 

7  26 

4  82 

7  30 

4  28 

21 

7  14 

4  4:t 

7  17 

4  H9 

7  20 

4  36 

7  24 

4  32 

7  28 

428 

7  33 

4  23 

7  37 

4  19 

7  42 

4  14 

748 

408 

26 

7  25 

4  29 

7  20 

4  25  i 

7  yj 

4  21 

7  38 

4  17 

7  42     4  12 

7  48 

4  07 

7  53 

4  01 

7  50 

366 

8  06 

3  48 

UtLY 

1 

7  36 

4  17 

7  41 

4  12  1 

7  46 

4  08 

7  51 

4  02 

7  56     3  67 

8  02 

3  51 

8  09 

3  44 

8  16 

3  87 

8  24 

3  29 

W 

6 

7  47 

405 

7  53 

4  00  • 

1    7  58 

3  54 

8  04 

3  48 

8  10  ,  3  42 

8  17 

3  35 

8  25 

8  27 

8  33 

3  19 

842 

3  09 

11 

7  58 

3  54 

8  04 

3  48  ' 

:    8  lu  '  3  42 

8  16 

3  35 

8  24  '  8  28 

8  32 

3  20 

8  40 

8  11 

8  60 

3  01 

9  01 

250 

16 

8  00 

8  43 

8  15 

3  37  1 

1    8  22  1  3  30 

8  30 

3  22 

8  37  >  3  14 

8  47 

3  05 

8  56 

2  56 

9  07 

2  44 

9  20 

2  31 

21 

8  19 

3  84 

8  26 

3  26 

8  33  1  3  19 

8  42  1  3  11 

8  50 

3  02 

9  01 

2  51 

9  11 

2  41 

9  24 

2  28 

9  39 

2  13 

26 

828 

3  26 

8  36 

3  18 

8  43  ;  3  10 

8  53  i  3  00 

9  02 

2  51 

9  14 

2  39 

9  26 

227 

9  41 

2  12 

9  59 

1  54 

81 

8  36 

8  18 

8  44 

3  10 

8  51) 

3.02 

9  03 

2  61 

9  13 

2  41 

9  27 

2  28 

9  40 

2  14 

9  67 

1  58 

10  18 

1  38 

Jane 

5 

8  43 

3  13 

8  52 

3  04 

9  01 

2  55 

9  12 

2  44 

9  23 

2  83 

9  37 

2  19 

9  52 

2  04 

10  11 

1  46 

10  36 

1  20 

10 

8  49 

3  09 

8  58 

3  00 

9  07 

2  51 

9  19 

2  39 

9  81 

2  28 

9  46 

2  12 

10  02 

1  66 

10  23 

1  85 

10  53 

1  05 

15 

8  53 

8  07 

9  02 

2  58 

0  12 

2  48 

9  24 

2  36 

9  36 

2  24 

9  52 

2  08 

10  09 

1  61 

10  82 

1  28 

1106 

0  54 

20 

8  55 

3  07 

9  05 

2  58 

9  15 

2  48 

9  27 

2  36 

9  39  1  2  24 

9  55 

2  07 

10  12 

1  61 

10  36 

127 

11  13 

0  50 

25 

8  56 

3  09 

0  05 

3  00 
3  08 

9  15  >  2  50 

9  27 

2  38 

9  39  ,  2  26 

9  55 

2  09 

10  12  '  1  63 

10  85 

180 

11  10     0  54 

30 

8  54 

3  18 

9  04 

9  13  ,  2  54 

0  25  '  2  42 

1 

0  37  1  2  31 

9  53 

2  15 

10  08     1  69 

10  30 

1  87 

11  02     1  06 

July 

5 

8  51 

3  18 

9  00 

3  09 

9  09     3  00 

9  20  -  2  49 

9  32  '  2  88 

9  46 

2  23 

10  01     2  08 

10  21 

1  48 

10  48  ;  1  22 

1 

10 

8  46 

3  25 

8  55 

8  16 

9  03 

3  ('8 

9  14     2  57 

9  24     2  47 

9  38 

2  33 

9  51 

2  19 

10  09 

202 

10  81  ,  1  40  , 

1 

15 

8  40 

8  32 

8  48 

3  24 

8  56 

3  16 

9  05     3  07 

9  15     2  57 

9  28 

2  45 

9  40 

2  82 

9  55 

2  17 

10  14      1  58 

1 

20 

8  83 

3  41 

8  39 

3  34 

8  46 

3  26 

8  55     3  18 

9  04     3  09 

9  15 

2  58 

9  26 

2  47 

9  89 

234 

9  56  .  2  17 

25 

8  22 

8  51 

8  29 

8  44 

8  36  ,  8  87 

8  44     3  20 

8  52     »  21 

9  02 

3  12 

9  12 

3  02 

9  23 

360 

9  37 

2  36 

1 

30 

8  12 

4  01 

8  18 

3  55 

8  24  !  8  49 

8  31 

3  42 

8  89     8  34 

8  47 

3  26 

8  56 

8  17 

9  06 

3  07 

9  18 

2  56 

• 

Aujr. 

4 

8  01 

4  11 

8  06 

4  06 

8  12 

4  00 

8  18 

8  64 

8  25     3  48 

8  32 

8  40 

8  40 

3  33 

8  49 

3  24 

8  59 

3  14 

^9 

9 

7  49 

4  22 

7  54 

4  17 

7  59 

4  12 

8  U4 

4  07 

8  10 

4  01 

8  17 

3  55 

8  23 

3  48 

8  81 

3  41 

8  33 

3  32 

14 

7  37 

4  33 

7  41 

4  29 

7  45 

4  25 

7  50 

4  20 

7  55 

4  15 

8  01 

4  09 

8  06 

404 

8  13 

3  67 

8  20 

3  50 

1 
1 

19 

7  24 

4  44 

7  27 

4  40 

7  31 

4  37 

7  35 

4  33 

7  39 

4  29 

7  44 

4  24 

7  40 

4  19 

7  64 

4  14 

8O0 

4  08 

i 

24 

7  10 

4  55 

7  13 

4  52 

7  16 

4  49 

7  20 

4  46 

7  23 

4  42 

7  27 

4  38 

7  31 

4  84 

7  36 

4  30 

741 

4  25 

t 

29 

0  56 

5  06 

0  59 

5  14 

7  01 

5  01 

7  04 

458 

7  07     4  56 

7  10 

4  52 

7  13 

4  60 

7  17 

4  46 

7  21 

4  42 

'  Sept. 

3 

6  42 

5  17 

644 

5  15 

6  46 

5  14 

6  48 

5  11 

6  50  ;  5  09 

6  53 

5  07 

6  56  1  5  04 

658     6O2I 

7  01 

4  59 

8 

6  28 

5  28 

0  29 

5  27 

6  31 

5  26 

6  32 

6  24 

6  34  1  5  23 

6  35 

6  21 

6  37  1  5  19 

6  89 

5  17 

6  41 

5  15 

13 

6  13 

5  80 

6  14 

5  38 

6  15 

5  38 

6  16 

5  37 

6  17     5  36 

0  18 

5  35 

6  19  '  6  34 

6  20 

6  33 

6  21 

5  32 

18 

5  5.) 

5  51 

5  59 

5  50 

5  60 

5  60 

6  00 

5  50 

600 

5  50 

6  00 

5  49 

6  00     5  49 

6  01 

6  49 

6  01 

5  48 

23 

5  44 

0  02 

5  44 

6  02 

544 

6  02 

5  43 

6  03 

5  43 

0  03 

5  42 

6  04 

5  42  1  6  04 

5  42 

604 

5  41 

6  05 

1 

1 

28 

5  29 

6  13 

5  29 

0  14 

5  28 

6  15 

5  27 

6  16 

5  26 

6  17 

5  23 

6  18 

5  24  1  6  19 

1 

6  22 

6  20 

6  21 

622 

Oct. 

3 

5  15 

0  25 

5  13 

6  26 

5  12 

6  28 

5  10 

6  29 

509 

6  31 

5  07 

6  33 

5  05 

0  35 

603 

6  37 

5  01 

6  39 

8 

500 

6  36 

4  58 

6  88 

4  56 

6  40 

4  54 

6  43 

4  52 

645 

4  50 

6  48 

4  48 

6  50 

4  44 

6  53 

4  41 

6  56  , 

13 

4  46 

6  48 

4  43 

6  51 

4  41 

6  54 

4  38 

6  56 

4  35 

6  69 

4  32 

7  03 

4  28 

7  06 

4  22 

7  10 

420 

7  14 

18 

4  32 

7  00 

4  28 

7  04 

4  25 

7  07 

4  22 

7  jl 

4  18 

7  14 

4  14 

7  19 

4  10 

7  23 

4  05 

7  28 

4  00 

7  33 

23 

4  18 

7  13 

4  14 

7  17 

4  10 

7  20 

4  06 

7  25 

4  01 

7  29 

8  57 

7  35 

3  51 

7  40 

846 

746 

8  39 

7  52 

28 

4  04 

7  25 

4  00 

7  30 

3  55 

7  34 

3  50 

7  40 

3  45 

7  43 

3  39 

7  51 

3  33 

7  56 

8  26 

804 

3  18 

8  12 

'  Nov. 

2 

3  51 

7  38 

3  46 

7  43 

3  41  1  7  49 

3  35 

7  55 

8  29 

8  01 

3  22 

8  08 

3  14  1  8  16  1 

8  06 

8  24 

2  57 

8  34  1 

I 

7 

3  40 

7  51 

8  83 

7  67 

3  27     8  03 

3  20 

8  10 

3  13 

8  17 

3  04 

8  26 

2  56 

8  34 

2  46 

8  44 

2  35 

856  1 

13 

3  27 

8  04 

3  20 

8  11 

3  13     ft  17 

3  05 

8  25 

2  58 

8  34 

2  47 

8  44 

2  38 

854 

2  26 

9  04 

2  13 

0  19 

17 

8  16 

8  16 

3  17 

8  24 

3  01  '  8  32 

2  52 

8  41 

2  43 

8  50 

2  31 

9  02 

2  20 

9  13 

2  06 

9  26 

150 

0  45. 

22 

806 

8  29 

2  58 

8  37 

2  4'J  .  8  46 

2  39 

8  56 

2  29 

0  06 

2  15 

9  20 

2  02 

9  33 

1  46 

9  61 

1  25  '10  14  1 

1 

27 

2  57 

8  40 

2  48 

8  49 

2  39     8  59 

2  28 

9  10 

2  16 

0  22 

2  01 

9  38 

1  40  !  0  53 

1  23 

10  16 

0  58    10  46  i 

I             ! 

X/OC* 

2 

2  50 

8  51 

2  40 

9  01 

2  30 

9  11 

2  18 

9  24 

2  05 

9  37 

1  47 

9  55 

1  30    10  13 

1  03 

10  41 

013 

1 

7 
12 

2  45 
2  42 

9  00 
9  07 

2  84 
2  81 

9  10 
9  18 

2  24 
2  20 

9  21 
9  30 

2  le 

2  05 

9  35 
9  45 

1  56 

1  50 

9  49 
10  00 

1  36 
1  26 

10  10 
10  24 

1  15   10  83 
1  03  ,10  48 

0  39 

11  10 

Siindoes 

Sun  does 

17 

2  41 

9  12 

2  80 

9  24 

2  18 

9  36 

2  02 

9  51 

1  47 

10  07 

1  21 

10  83 

0  65 

11  00 

not  set  be- 

not set  be* 

22 

2  43 

9  15 

2  31 

9  27 

2  19 

9  39 

2  03 

9  55 

1  48 

10  10 

1  21 

10  37 

0  64 

11  04 

tween  Dec. 

twe«nD(w. 

27 

2  46 

9  16 

2  35 

9  27 

2  24 

0  39 

2  08 

9  55 

1  54 

10  10 

1  27 

10  35 

1  01  ,11  00 

( 

11  and  Dec 

81. 

2  and  Jan. 
0,  ur  for  38 

'  Jan. 

1 

2  53 

0  14 

2  42 

9  25 

2  31 

9  36 

2  16 

9  51 

2  02 

10  05 

I  38 

10  27 

1  16 

10  60 

023 

11  36 

days. 

TABLE  9.— MEAN  LOCAL  TIME  OF  SUN  RISE  AND  SUN  SET. 
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South  Latitude, 

1 

1     Date. 

1 

ego 

69°         1 

70°         1 

71°          1 

720          1 

78° 

740         1 

76° 

76° 

Rise. 

Set. 

Else. 

Set. 

Rise. 

Set. 

Rise. 

Set. 

Rise. 

Set.  1 

Rise.  '  Set. 

1 

Rise. 

Set. 

liise. 

Set. 

Rise. 

Set. 

Jan. 

Feb. 

Mar. 

1 

i 

t 

1 

'  Apr. 

1 
i 

May 

r 

1 
6 
11 
16 
21 
26 

:i 

5 
10 
15 
20 
25 

2 

7 

12 
17 
22 
27 

1 
6 
11 
16 
21 
26 

1 
6 
11 
16 
21 
26 
31 

5 
10 
15 
20 
25 
30 

5 
10 
15 
20 
25 
30 

4 
9 
14 
19 
24 
29 

3 
8 
13 
18 
23 
28 

3 
8 
13 
18 
23 
28 

2 
7 

12 
17 
22 
27 

2 
7 
12 
17 
22 
27 

1 

h.  tn. 
Kifle8> 
Seta  J  X 
.......  I 

h.  m. 
!ov.26 
m.  15. 

1 

h.  ni. ,  h.  m. 

Sun  does 

not  set  bet. 

Nov.  21  and 

h.  tn.  ]  n.  m. 

Sun  does 

not  set  bet. 

Nov.  17  and 

h.  tn.  h.  m. 

Sun  does 

not  set  be< 

tween  Nov. 

h.  tn.  h.  in. 
Son  does 
not  set  be- 
tween Nov. 

h.  f/i.  h.  nt, 
San  does 
not  set  be- 
tween Noy. 

h.  m.  h.  m. 
Sun  does 
not  set  be- 
tween Nov. 

h.  m.   h.  m. 
Sun  does 
not  set  be- 
tween Oct. 

h.  m.  h.  m. 
Sun  does 
not  set  be- 
tween Oct. 
27  and  Feb. 
13,   or  for 
109  days. 

0  42 

1  32 

2  06 

2  35 

3  01 
3  25 

3  48 

4  09 
4  30 

4  50 

5  10 
5  28 

5  47  1 

6  05  1 
6  23 

6  41 

6  59 

7  17 
7  35 

7  54 

8  13 

833 

8  53 

9  14 
9  34 
9  58 

10  21 

10  47 

11  18 
Sun 

not  Tit 
tween 
8  and 
3,  orf 
clays. 
11  38 
11  04 
10  39 
10  15 
9  53 
9  31 

9  10 
8  49 
828 
8  07 
7  46 
7  25 

7  04 
6  44 
6  23 
6  02 
5  41 
5  20 

5  00 
4  37 
4  16 
3  54 
3  32 
3  09 

2  46 
2  22 
1  57 
1  29 
055 

11  28 

10  46 

10  15 

0  49 

9  24 

9  01 
8  38 
8  15 
7  53 

7  32 

7  10 
6  49 
6  26 

0  07 
5  46 

5  25 
5  04 
4  44 
4  23 
4  02 
3  41 

8  20 
2  59 
2  38 
2  16 

1  54 
1  31 
1  06 

0  37 
does 
le  be- 
June 
July 
or  25 

0  32 

1  08 
1  .'i4 

1  58 

2  21 

2  42 

3  03 
3  23 

3  42 

4  01 
4  20 
4  38 

4  56 

5  13 
5  30 

5  48 

6  06 
623 

6  42 

■  7  00 

7  19 
1  7  39 
;  8  00 

8  21 

8  44 

9  10 
9  36 

10  06 
10  44 

Jan.  2( 

0  46 

1  41 

2  17 

2  47 

3  15 

3  39 

4  02 

4  24 

446 

5  06 

5  26 
5.46 

6  05 
6  24 

6  43 

7  02 
7  21 

7  41 

8  01 
8  21 

8  43 

9  05 
9  28 
9  54 

10  21 
10  54 

). 

11  25 
10  39 
10  06 

9  38 
9  12 
8  46 
8  22 
7  59 

7  36 
7  14 
6  51 
6  29 
6  07 
5  45 

5  23 
5  01 
4  39 
4  17 
3  55 
3  32 

3  10 
2  46 
2  23 
1  58 
1  30 
0  58 

Jan.  24,  or 

for  68  days. 

1  02  11  17 

1  51   10  27 

1 

2  30  !  0  .'^^ 

13  and  Jan. 
28,  or  for  76 
days. 
1  20    10  &7 

9  and 
31,ori 
days. 

Jan. 
for  83 

6  and  Feb. 
4,  or  for  90 
days. 
...... .1 

3  and  Feb. 
7,  or  for  96 

days. 

1 

30  and  Feb. 
10,   or   for 
103  days. 

2  10 

2  46 

3  17 

3  45 

4  11 

4  35 

4  58 

5  21 

5  43 

6  04 
6  26 

6  47 

7  09 
7  31 

7  53 

8  17 

8  41 

9  07 
9  36 

10  08 
10  51 

10  13 
9  38 
9  07 
8  39 
8  12 

7  46 

7  21 
6  56 
6  31 
6  07 
5  43 

5  18 
4  54 
4  29 
4  04 

8  39 
3  13 

2  45 
2  16 
1  42 
0  59 

1  42 

2  37 

3  03 
8  34 

4  03 

4  29 

4  54 

5  18 
•5  42 

6  04 

6  27 

650 

7  13 

7  37 

8  01 
8  26 

8  53 

9  23 
9  57 

10  40 

10  38 
9  56 
9  21 
8  40 
8  20 

7  52 

7  25 

0  59 
6  33 
607 
5  41 

5  15 
4  50 
4  23 
3  56 

8  29 
3  00 

2  29 
L  54 

1  in 

0  52  ill  19 
2  04    10  18 

1 

3  01 
3  28 

3  54 

4  18 

4  41 

5  02 
5  24 

5  44 

6  05 
6  25 

6  45 

7  05 
7  26 

7  47 

8  08 
8  31 

8  54 

9  24 

8  56 
8  30 
8  05 

7  41 

7  17 
6  53 
6  3(7 
6  07 
544 

5  21 
4  58 
4  35 
4  11 

8  47 
3  23 

9  fiR 

1  29    10  49 

......  i'l'si' 

1  59   10  23 

2  50     9  32 

3  30     8  51 

4  05     8  15 

4  37     7  41 

5  07     7  09 

5  36     6  38 

6  04     6  07 

6  32     5  36 

7  00     5  05 
7  29     4  33 

7  59     4  00 

8  31  ;  3  26 

9  06     2  47 
9  47     2  05 

10  44     1  05 

2  47 

3  22 

3  53 

4  21 

4  49 

5  15 

5  40 

6  04 
6  29 

6  53 

7  18 

7  43 

8  10 

8  38 

9  08 

9  42 

10  20 

9  36 
9  01 
8  29 

7  59 
7  30 
7  02 
6  34 
6  07 
5  39 

5  12 
4  45 
4  17 
3  48 
3  18 
2  45 

2  10 
1  25 

2  26 

3  08 

3  43  1 

4  14 

4  43 

5  11 

5  38 

6  04 
6  30 

6  66 

7  23 

7  51 

8  19 

8  5U 

9  25 

10  08 

9  56 
9  15 
8  39 

8  07 
7  35 
7  05 
6  36 
6  07 
5  38 

5  09 
4  39 
4  09 
3  38 
3  04 
2  28 

1  44 

1  16 

2  28 

3  15 

3  54 

4  40 

5  02 

5  34 

6  05 

6  34 

7  05 

7  36 

8  09 

8  45 

9  25 
10  18 

10  58 
9  53 
9  06 

8  25 
7  48 
7  14 
6  40 
6  07 
5  34 

500 
4  26  1 
3  50  1 
3  12 
2  29 
1  34 

9  19  .  2  32 
0  46  1  9  t\h 

11  15  1  0  31 

' 

::::::::::::  i 

1 

10  17 
10  56 

I  34 
0  54 

1 

' 

1 

. 

. 

! 

1 

.... 

..  1 

1 



1          . 

1 

1 

June 
July 

• 

Ang. 
Sept. 
]  Oct. 
Nov. 

1 

1 

Sun  does 
not  rise  be- 
tween May 
30 and  July 
12,  or  for  43 
days. 

Sun  does 
not  rise  be- 
tween May 
24  and  July 
18,  or  for  55 

days. 

1 

Sun  does 
not  rise  be- 
tween May 
19  and  July 
23,  or  for  65 

daj's. 

1 

Sun  does 
not  rise  be- 
tween May 
15  and  July 
28,  or  for  74 
days. 

t 

Sun  does 
not  rise  be- 
tween May 
11  and  Aug. 
1,  or  for  82 

days. 

1 

San 
notri 
tween 
7  and 
5,ori 
days. 

does 
sebe- 
iMay 

Aug. 
for  90 

Sun  does 
not  rise  be- 
tween May 
3  and  Auff. 
8,  or  for  97 
days. 
1 

Sun  does 
not  rise  be- 
tween Afir. 
30  and  Aug. 
12,    or  for 
104  days. 

' 

1 

1 

11  18     0  56 

10  41      1  32 

10  13     2  01 

9  47     2  27 

9  22     2  50 
g  00  ■  3  1^ 

11  24  ;  0  50 
10  38     1  35 
10  06     2  07 

0  38    J2  35 
9  12     '*  '-O 

11  21     0  53 
10  32  ;  1  42 

9  57     2  16 
g  26     9  ^<t 

11  10 

10  20 
9  44 
9  12 
8  42 
8  14 
7  48 

7  21 
6  55 
6  :^o 
6  04 
5  38 
5  12 

4  46 
4  20 
3  52 
3  24 
2  54 
2  21 

1  44 
0  53 

1  04 

1  53 

2  28 

2  5  > 

3  26 

3  52 

4  IQ 

4  39 

5  02 
5  21 

5  40 

6  09 
6  31 

6  54 

1  7  18 

7  44 

8  10 

8  40 

9  12 

9  51 

10  48 

1 

10  55     1  20 
iO  05     2  07 
9  28     2  43 
8  55     3  14 
8  24     3  42 
7  55     4  08 

7  27     4  34 
G  59     4  58 
G  ::2     5  22 
G  05     5  46 
5  38     6  10 
5  10     6  34 

4  42     6  59 
4  14  '  7  24 
3  45     7  52 
3  14     8  21 
2  40     8  53 
2  03     9  31 

1  16   10  21 

1 

1 

1 
1 

16  35  !  1  38  ! 

11  31 

10  14 

9  27 

8  48 

8  13 

7  40 
7  08 
6  37 
6  06 
5  36 
5  07 

4  33 
4  00 
3  26 

2  48 
2  04 
I  05 

0  46 

1  58 

2  42 

3  18 

3  51 

4  21 

4  49 

5  17 

5  44 

6  12 

6  40 

7  09 

7  39 

8  12 

8  51 

9  32 
10  .15 

-....« |...... 

8  37 
8  14 
7  52 
7  30 

7  08 
6  46 
6  24 
6  02 
5  40 
5  18 

4  56 
4  34 
4  11 
3  48 
3  24 
3  00 

3  34 

3  54 
!  4  14 
'  4  33 

4  52 

'  5  11 

5  29 

5  48 

6  00 
6  25 

6  44 
;  7  04 

7  24 
'  7  46 

8  08 

Q    !I1 

8  47 
8  22 
7  59 

7  ::5 

7  12 
6  40 
6  20 
6  03 
5  40 
5  17 

4  53 
4  30 

4  06 
3  41 
3  16 
2  49 

2  20 
1  40 
1  12 

3  24 

3  46 

4  07 
4  28 

4  48 
1  5  08 

r^  28 
;  5  47 
1  6  07 

6  27 

1 

6  47 
■  7  08 

7  30 

7  63 

8  18 

8  43 

9  11 
9  44 

10  24 

8  58 
8  32 
8  06 
7  41 

7  16 
6  52 
6  28 
6  03 
5  39 
5  15 

4  50 
4  25 
3  59 
3  33 
3  05 
2  36 

2  04 

3  12 

3  36 

4  00 
4  22 

4  44 

5  05 
5  26 

5  47 

6  08 
6  29 

6  51 

7  13 

7  36 

8  01 
8  27 
8  66 

•    O  90 

0  48 
9  09 
8  35 
8  02 

7  33 
7  03 
6  34 
6  05 
5  37 
5  08 

4  38 
4  08 

3  36 
3  02 
2  24 

1  39 

2  24 

3  00 

3  31 

4  00 

4  28 

4  54 

5  20 

5  45 

6  11 

6  36 

!  7  03 

7  31 

8  01 
8  33 

0  10 
1  fl  aa 

10  53 
9  50 
9  04 
8  24 

7  48 
7  14 
6  40 
6  07 
6  34 
5  01 

4  27 
3  51 
3  13 
2  30 
1  36 

1  21 

2  20 
,  3  03 
.  3  40 

!  4  13 

4  44 

5  14 

5  44 

6  13 

6  43 

7  15 
7  48 

'  8  24 
'  9  OG 
10  00 

2  34     8  57 
2  06     0  40 
1  38   10  27 

1    01   '11    OA 

1    JW    ^ 

0  28    11  27 

1 

1 

1  26    10  09 
0  29   11  16 

i 

------   i'  --   * 

1 

i 

1 

1 

0  03 

1 

■ 

1 
Doc. 

Jan. 

1 

1 

1 

1 
......1 -- 

} 

1 

......  .,...•.. 

' 

1 

1 

Sun 
not  Sf 
tween 
26  and 
15,  or . 
days. 

does 
)t  be* 

Nov. 
[Jan. 
for  50 

Sun  does 
not  set  be- 
tween Nov. 
21  and  Jan. 
20,  or  for  60 
days. 

Sun 
not  sc 
tween 
17  and 
24,  or 
days. 

does 
)t  be- 

Nov. 
1  Jan. 
for  68 

Sun 
not  M 
tween 
13  and 
28.  or 
days. 

does 
?t  be- 

Nov. 
[Jan. 
for  76 

Sun 
not  B< 
tween 
9  and 
31,  or 
days. 

does 
Bt  be- 
No  V. 

Jan. 
for  83 

Sun 
not  H( 
tweeu 
6  and 
4.  or  i 
days. 

does 
't  be- 

Nov. 

Feb. 
for  90 

Sun 
not  8 
tweei 
3  and 
7,  or 
days 

does 
ct  be- 
a  Nov. 
I  Feb. 
for  96 

Sun 
nots 
twee 
30  an 
li».   0 
10:  d 

does 
et  be- 
n  Oct. 
dFeb. 
r   for 
ays. 

Sun 
nots 
twee 
27  an 
13.  0 
109  d 

does 
et  be- 
nOct. 
dFeb. 
r    for 

462 


TABLE  9.— MEAN  LOCAL  TIME  OP  SUN  RISE  AND  SUN  SET. 


South  Latitude, 

Date. 

770 

78°          1 

790          1          80=          1 

82° 

84<^ 

86° 

88«         1 

90O 

Bise. 

Set. 

h.  m. 
does 
t  be- 
Oct. 
Feb. 
or  115 

Rise. 

Set. 

Bise. 

Set.  1 

Bise.     Set. 

1 

Bise.     Set. 

Bise. 

Set. 

Rise. 

Set. 

A*  fn. 
does 
>t  be- 
Sept. 
I  Mar. 
•   for 
tys. 

Blae. 

Set. 

Rise. 

Set. 

Jan.      1 
6 
11 
16 
21 
26 
31 

Feb.      5 
10 
15 
20 
25 

Mar.     2 

7 

12 

17 

t              22 

'              27 

Apr.     1 
6 
11 
16 
21 
26 

May      1 
6 
11 
16 
21 
26 
31 

Jane    5 
10 
15 
20 
26 
30 

July     6 
10 
15 
20 
25 
30 

Aug.     4 

14 
19 
24 
29 

Sept.     3 
8 
13 
18 
23 
28 

Oct.       3 

it 

18 
23 
28 

Nov.     2 

;      ^ 

27 

'  Dec.      2 
7 
12 
17 
22 
27 

Jan.      1 

h.  m. 
Sun 
not  se 
tween 
24  and 
16,orf 
days. 

h.  m. 
Sun 
not  se 
tween 
22  and 
19,orf 
days. 

h.  fn. 
does 
t  be- 
Oct. 
Feb. 
or  120 

h.  m.  h.  m. 
Sun  does 
not  set  be- 
tween Oct. 
19  and  Feb. 
22,  or  for  126 
days. 

h.  m.  [  h.  w. 
Sun  does 
not  set  be- 
tween Oct. 
16  and  Feb. 
24,  or  for  131 
days. 

h.  m.\ 
Sun 
not  se 
tween 
Hand 
2,  or  fc 
days. 

h.  m, 
does 
t  be- 
Ocl. 
Mar. 
>rl42 

h.  fn.  h.  fn. 
Sun  does 
not  set  be- 
tween Oct. 
5  and  Mar. 
7,  or  for  153 
days. 

h,  fn. 
Sun 
not  sc 
tween 
30  and 
12,  01 
163  da 

A.  tn.  A.  tn. 
Sun  does 
not  set  be- 
tween Sept. 
25  and  Mar. 
17,  or   for 
173  days. 

A.  fn.  1  A.  m. 
Son  does 
not  aet  be- 
tween Sept. 
20  and  Mar. 
22,  or    for 

183  days. 

1 



1 

1 

:*.;::::  :::::.i 

1 

1 

1  57 

2  56 

3  42 

4  21 
4  57 
6  31 
604 

6  37 

7  10 

7  44 

8  21 

10  21 
9  23 

8  38 
7  57 
7  19 
6  42 
6  06 
5  31 

4  55 
4  18 
3  38 

1  02 

2  32 

8  26 
4  10 

4  51 

5  28 

6  00 

6  39 

7  16 

7  54 

8  35 

9  25 
10  27 

11  06 
9  46 

8  52 
8  07 
7  25 
6  45 
6  07 
5  28 

4  49 
4  08 
3  24 
2  33 
1  24 

1 

• 

..a. . • 

. 

1 57 

3  06 

3  68 

4  43 

5  24 

6  03 

6  43 

7  23 

8  05 

8  52 

9  51 

10  18 

9  11 
8  19 
7  32 
6  49 
6  06 
524 

4  41 
3  56 
3  06 
2  03 

0  44    11  13 

, 

•*•*'"  

,,,,,,' 1 

2  39 
8  41 
4  33 
6  19 
6  03 

6  47 

7  31 

8  20 

9  16 
10  36 

934 
8  33 
7  42 
6  53 
606 
5  20 

4  33 

3  42 
2  43 
1  16 

*'2"52* 

4  06 

5  06 

6  02 

6  58 

7  65 
9  03 

10  45 

11  14 
9  18 
8  05 
7  04 
606 
5  08 

4  07 
2  57 
1  10 

1 

U  17 

3  16     8  50 

4  45  ;  7  23 

...........    1 

11  13 

3  58 

8  02 

10  31 

10  59 
7  02 
043 

6  01 

7  16 

8  38 
10  51 

6  05 

448 

3  20 
1  00 

5  58 
7  54 

1 
10  48 

6  05 
406 

0  51 

S  e  t"t 
Mar.  22. 

i 

1 

1 

1 

9  01 
9  51 

2  55 
2  03 

::::::. ':::::] 

1 

1 

1 

'*""••  1""""** 

1 

- 

1 

1 

1 

1 

1 

I 

****"' i"**'" 

1 

• 

1 

( 

1 

1 

1 

... . ' 

:::::..!:::::: 

..•••••< 

f 

i 

1 

Sun  does 
not  rise  be- 
tween Apr. 
27  and  Aug. 
16,  or  for  111 

days. 

1 

Sun 
not  rit 
tween 
24  and 
18,orf 
days. 

does 
se  be- 
Apr. 
Aug. 
or  116 

Sun  does 
not  rise  be- 
tween Apr. 
21  and  Aug. 
21,  or  for  122 
days. 

1 

Sun 
notric 
tween 
18  and 
24,orf 
days. 

does 
lebe- 
Apr. 

Aug. 
or  128 

Sun 
not  rli 
tween 
12  and 
30,orf 
days. 

does 

le  be- 

Apr. 

Aug. 

or  140 

Sun  does 
not  rise  be- 
tween Apr. 
7  and  Sept. 
4,  or  for  150 
days. 

Sun  does 
not  rise  be- 
tween Apr. 
1  and  Sept. 
10,  or   for 
162  days. 

Sun  does 
not  riae  be- 
tween Mar. 
27  and  Sept. 
15,  or    for 

172  days. 
1     . 

Sun  do» 
not  rise  be 
tween  Mar. 
22  and  Sept. 
20,  or    for 
182  days. 

1 

1 

"*"•"• ]•---- 



, 

1 



t 

1 

1 

. 

1 

• 

1     ' 
1 

* 

i 

, 

1 

10  21 
9  24 
8  38 

7  58 
7  20 
6  44 
6  08 
5  33 
4  57 

4  20 
3  41 
2  58 
2  08 
0  57 

1  50 

2  44 

3  26 

4  04 

4  38 

5  10 

5  48 

6  15 

6  48 

7  22 

7  59 

8  40 

9  30 
10  49 

11  16 
9  49 
8  55 

8  09 
7  28 
6  38 
6  01 
6  22 
4  46 

4  12 
3  29 
2  40 
1  38 

0  59 

2  19 

3  10 

3  52 

4  31 

5  06 

5  42 

6  17 

6  53 

7  31 

8  11 
8  59 

10  03 

1 



i_^_ 

10  27     1  43 
9  16     2  50 

8  23     3  39 
7  37  1  4  22 
6  63  :  6  02 
6  11     5  41 
5  80     6  19 
4  47     6  58 

I 
4  03  {  7  41 
3  14  1  8  27 
2  16     9  25 
0  53  ;11  08 

0  21 

9  44  '  2  20 

1 

, 

( 

1 

1 
a  *  •        m        ' 

8  40 
7  47 
6  59 
6  13 
5  28 
4  41 

3  51 
2  55 
1  43 

3  21 

4  11 

4  56 

5  39 
622 
7  06 

7  64 

8  49 
10  03 

9  36 
8  19 
7  16 
6  18 
6  21 
4  22 

3  17 
1  53 

2  27 
8  41 

4  40 

5  35 

6  29 

7  26 

8  31 
10  00 

1 

1 

9  21 
7  45 
6  26 
5  11 
3  60 

2  09 

2  42 

4  13 

5  28 

6  42 

8  02 

9  61 

. 

8  50  1  3  12 

1  " 

1 

6  43 
4  50 
2  37 

5  16 
7  08 
9  32 

7  35 
3  42 

4  35 
8  33 

B  i  e  e  a 
Sept.  20. 

1 

.':":ii::::: 

1 

......  J. 



1 

1 



....... 

, 

1 

1 

, 

::::::::::::: 

1 

1 

mm         •  •    ■ 

1 

; 

' 

1 

■  ■•>■■  .'•«■*•• 

. 

Sun  does 
not  set  be- 
tween Oct. 
24  and  Feb. 
16,  or  for  115 
days. 

Sun  does 
not  set  be- 
tween Oct. 
22  and  Feb. 
19,  or  for  120 
days. 

Sun  does 
not  set  be- 
tween Oct. 
19  and  Feb. 
22,  or  for  126 
days. 

Sun  does 
not  set  be- 
tween Oct. 
16  and  Feb. 
24,  or  for  131 
days. 

Sun  does 
not  set  be- 
tween Oct. 
11  and  Mar. 
2,  or  for  142 
days. 

Sun  does 
not  set  be- 
tween Oct. 
5  and  Mar. 
7,  or  for  153 
days. 

Sun  does 
not  set  be- 
tween Sept. 
30  and  Mar. 
12,  or    for 
163  days. 

Sun  dfios 
notnei  be- 
tween Sept. 
25  and  Mar. 
17,  or    for 
173  days. 

Sun  does 
not  set  be- 
tween Sept. 
21)  and  Mar. 
22,  or    for 
183  daya. 

TABLE  10.— CUEEENT  TABLES  FOE  POETIONS  OF  THE  ATLANTIC  AND 

PACIFIC  COASTS  OF  THE  UNITED  STATES. 

In  the  current  tables  for  the  Atlantic  Coast  the  directions  are  given  on  the  upper  line 
and  the  velocities  in  knots,  to  tenths  of  a  knot,  on  the  lower  line  for  each  station.  The 
bearings  and  directions  are  all  true,  that  is,  not  magnetic ;  and  all  distances  are  in  nautical 
miles.  The  current  tables  for  the  Pacific  Coast  consist  of  brief  directions  for  obtaining  the 
time  of  slack  water  at  nine  stations  in  the  Strait  of  Georgia  and  of  the  predicted  time  of  all 
slacks  during  the  year  1903  for  Seymour  Narrows,  B.  C,  and  Sergius  Narrows,  Alaska. 
Currents  are  so  greatly  modified  by  local  conditions  that  these  tables  only  apply  to  the 
particular  places  named,  and  the  mariner's  experience  must  be  relied  upon  in  estimating  for 
stations  in  the  vicinity  of  those  given.  For  examples  of  the  use  of  Table  10  see  pages  34 
to  36. 


HIGH  WATEE. 


Hours  before. 


Hours  after. 


LOW  WATER. 


Hoars  before. 


0 


Hours  after. 


Current  stations  in  Portsmouth  Harbor,  referred  to  time  of  tide  at  Portland,  Maine.     See  pp.  57-60. 


Station  (1) 


Outer  entrance  to  harbor,  0.3  mile  S.  77<>  W.  from  Whaleback  Light. 


NSOW 


0.2 


N4o'W 


0.8 


N  30  TV  I  N  2°  W  I  N  1°  W 


1.0 


0.8 


0.5 


N 


S120W 


0.1 


0.4 


S120W 


0.7 


SI40W 


1.4 


SI60W 


1.4 


sieoW'Snow  ,  sis^w  N50  w 


1.1 


0.8 


0.4 


0.1 


station  (2) 


In  mid-channel  0.2  mile  S.  78<^  E.  from  Portsmouth  Harbor  Light. 


N280W 


0.3 


N20OW 


0.8 


N120W 


LI 


N  60  IV    N  20  W 


LI 


0.8 


N70W 


0.1 


0.5 


S20E 


0.7 


SHOE 


L3 


SI80E 


L4 


SI70E  ,  8  7°  W     S80W 


LI 


0.7 


0.1 


N320W 


0.2 


Station  (3) 


In  mid-channel  0.8  mile  N.  5°  W.  from  Portsmouth  Harbor  Light. 


W 


0.6 


N790W 


L5 


N630W  N530W 


L9 


L7 


N450W 


1.0 


0.0 


S720E      S70OE 


1.1 


L8 


S650E 


2.2 


S660E 


S740E  !  S850E 


2.7 


2.4 


L4 


N830E 


0.6 


887°  TV 


0.3 


Station  (4) 


About  0.4  mile  N.  25°  W.  from  Portsmouth  Harbor  Light. 


S71o"W 


S  770  TV 


0.6 


L4 


S88OTV    S890TV   N8eoTV 


L6 


L4 


LO 


N8OOTV 


N550E 


0.4 


0.2 


N570E 


0.3 


N640E 


0.6 


Ne9oE 


0.9 


N690E 


LI 


N650E 


LI 


N580E    S70o\V 


0.6 


0.2 


Station  (5) 


In  mid-channel  south  from  Clark  Island. 


S88OTV 


1.0 


8860TV 


L7 


884°  TV 


L7 


8  83°  TV 


L4 


8  81°  TV 


LO 


8  790  W  ,  N  81°  E 


0.4 


0.7 


N820E 


LI 


N840E 


2.4 


N840E 


2.3 


N830E 


L7 


N  790  E 


LO 


N730E 


0.4 


8  89°  TV 


0.6 


Station  (6) 


In  mid-channel  off  Goat  Island  Lodge  buoy. 


S880TV 

887°  TV 

S86OTV 

8  850  TV 

S840TV 

8  88°  TV 

N  88°  E  ' 

N880E 

IS'  87°  E 

N860E 

L3 

2.0 

2.0 

L5 

LO 

0.4 

0.7      1 

LI 

2.2 

2.4 

N  850  E    N  84°  E 


I 


L9 


LI 


N  83°  E 


8  88°  TV 


0.3 


LO 


Station  (7) 


About  0.2  mile  south  from  Portsmouth  Navy- Yard. 


K480TVIK450W 


L8 


2.9 


N  48°  TV  I  N  550  TV  N52^\V   NSS^TV 
3.1  2.9      I      2.0  0.9 


8550E    I  8  540E  I  S490E  '  S45oE 


843°  E  !  S440E 


S450E  'lsA2°W 


0.5 


0.9 


L9 


2.8 


2.6 


L8 


0.6 
463 


L5 


464 


TABLE  10.— CURRENTS. 


HIGH  WATER. 


Hoars  before. 


Honrs  after. 


LOW  WATER. 


Hours  before. 


Hoars  after. 


Current  Stations  in  Boston  Harbor,  referred  to  time  of  tide  at  Boston,  Mass,    See  pp.  61-64. 


StaUon  (1) 


Charles  River,  0  2  mile  X.  60°  £.  from  Draw  of  Charles  Rirer  Bridge. 


S8»oW  X870W 


0.8 


0.9 


N8«oW'N86=>W    SW=>E     S  72®  E     S  80^  E     S  81°  E    S  86^  E    S  88<^  E         £ 

0.2      !      0.5 


I  S680W    S78CW    St^iJ'W 


0.8 


0.4 


0.« 


0.6 


0.6 


0.5 


0.2 


0.1 


0.4 


0.' 


Station  (2) 


Off  the  Nary- Yard,  0.5  mile  N.65o  £.  from  Draw  of  Charles  River  Bridge. 


N26oWiX30oW 


0.6 


0.6 


X32<5W  X2«°W    S40OE 


0.5 


0.2 


0.3 


S  44°  K     S  49°  E      S  50<3  E 
0.5 


0.6 


0.6 


S  56c>  E     S  65°  E  !  S  72°  E 

I  t 


0.5 


0.i 


0.1 


X210W   X220W  N25-TV 

0.6 


0.2 


0.5 


St«tioD  (3) 


Off  Batter  street,  0.1  mile  E.  Aroin  Ferry  Slip. 


N16oW,XJ60W    XS^W  !   X40E      S  34©  E    S  36^  E    S38oE 


1.4      I      1.5 


1.3 


0.3 


0.9 


1.6 


1.7 


S  370  E  I  S  34°  E    g  27°  E 


1.7 


1. 4      [     0. 


8 


SIS^E 

.    .    . 

0.1 

0.0 

X155W   N16=W 


0. 7      '      1. 3 


Station  (4) 

Off  East  Boston,  0.3  mile  S.  25°  W.  from  Canard  Wharf. 

X15'>W  X28^W 
1.0            1.0 

X410W 

X50OW 

S650E 

S  59°  E     S  53°  E     S  510  £  1  S  470  E  ,  S  40^  E    s  35^  E 

1                 1                 1 

X20OW 

XlloW 

N12^-W 

0.7 

0.1 

0.4 

0.7      .      0.9      ,1      1.0            1.0            0.8      ,      0.2 

0.5 

0.8 

1.0 

1 

Station  (5) 

Ship  Channel,  0.5  mile  W.  fk-om  Bird  Island  Flato  Spfndle. 

X630W 

X63°W 
1.2 

X60OW 

X50OW 

S40^E 
0.3 

S45='E     S50oE|   S5PE     S  52°  E    S  46^  E    S  40©  E 

1 

X50OW 

X«PW 
0.7 

xerw 

1.1 

1.0 

0.4 

0.7    1     1.0     ;     1.0         1.0    ,    0.8         0.3 

0.1 

1.0 

Station  (6) 

Ship  Channel,  0.4  mile  S.  15°  W.  from  Bird  Island  Flats  Spindle. 

X63oW,X00o  W 

X  58°  W 
0.5 

X560W 

S570E 
0.1 

S  570  E  1  S  590  E 

S6O0E     S660E     S750E     S850E 

X750W 

N680W 

X63-W 

1.2 

1.0 

0.1 

0. 6            0. 0 

1.0            1.1             0.9      1      0.2 

0.6 

1.1 

1.2 

Station  (7) 

Glades  Channel,  0.3  mile  X.  35'^  E.  from  Bird  Island  Flata  Spindle. 

860W 


0.6 


S20  W  i        S        !  X  550  E  ;  X  550E 


0.5 


0.2 


0.2 


0.5 


X  550  E  ,  X  540  E 


0.7 


0.0 


X530  E    X  50^  £    X  56°  E  ,  X  400  E  S  150  W   S  100  W    SC^  W 
0.9 


0.9 


0.8 


0.3 


0.8 


0.5 


O.t 


Station  (8) 

Ship  Channel,  0.3  mile  X^. 

from  Castle  Island  Wharf. 

X890W   X40OW    N410W 

■         •         • 

0.0 

S470E     S440E 

S420E 

S  420  £  ,  S  420  £  '  S  130  E 

•        •         • 

X350W 

N37oW,X3»=W 

1.5      1      1.4            0.9 

0. 7            1. 1 

1.3 

1.4            1.3            0.8 

0.0 

0.9             1.3            1.5 

Station  (9) 

Ship  Channel,  0.3  mileX.  53^  E.  from  Castle  Island  Wharf. 

• 

X460W  X40OW   X82^W   X740W 

X820E 

S88^E 

S830E     S82'-'E     S840E         E         X54oW 

X540W 
0.5 

X'52oW  X47  W 

0.8      1      0.6 

0.3 

0.1 

0.6 

1.1 

1.4             1.4             1.4 

0. 8             0. 2 

0.6      .      0.7 

Station  (10)                                     President  Roads,  0.2  mile  S.  55°  W.  from  Castle  Island  Wharf. 

X  50°  W 

'N62^W  X65oW,X68oW 

S  80O  E 

S  70°  E  .  S  640  E 

S  65'>  £  i  S  66'>  £ 

S670E 

S640E 

•     •     • 

N410W  X52-W 

0.6 

0.5             0.3      !      0.1 

0.2 

0. 7            1. 1 

l.l      !      1.2 

1.0 

0.4 

0.0 

0.3            0.6 

Station  (11) 

Ih^sident  Roads,  0.5  mile  X.  80°  E.  from  Castle  Island  Wharf. 

;X65oW  X640W 

X650W 

X8I0E    X86o£iX870E    XSOOE^  X  85o£  |  X  76oE  |  X  56°  E  .  X83o  W   X74oW   X6»oW'X66:W 

1.0      ]      0.9 

0.5 

0.1         0.4     ;     0.6 

0.6     1 

0. 5    i   0. 4 

0.1             0.4 

0.8      j       1.0      j      1.0 

Station  (12) 

President  Roads,  0.6  mile  X.  05°  W.  from  Spectacle  Island  Light 

S71oW|S75oW 

S820W 
0.9 

X860  W 

X  740  E  ,  X  76°  E 

X75o£' 

X74o£|X66^E    X50o£     875° W 

S71CW 

S70OW 

S71-' 

1.3            1.3 

0.2 

U.  5            0. 9 

1.0 

1.0            0.7            0.2            0.3 

0.7 

0.9      ' 

1.2 

I 


Station  (13) 


Pre^sident  Roads,  0.3  mile  X.  10^  W.  from  Spectacle  Island  Light. 


X8O0W   X8I0W 


1.0 


0.8 


X870W 


S  88°  W    X  68°  E  ,  X  71°  E   X  74°  E     N  73^  E 


0.5 


0.2 


0.1 


0. 7      I      0. 9 


0.9 


_  ( 


X  81°  E  I  X  87°  E    S 85°  W  1  X  8D°  W    N  83°  W  XtHK  W. 


0.7 


0.1 


0.2 


0.5 


0.8 


1.0 
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HIGH  WATER. 

LOW  WATER. 

Honn  before. 

Hours  after. 

Hoars  before. 

Hoars  after. 

3             2             1 

0             12 

3 

3 

2 

1 

0 

1 

2 

3 

Current  8iation9  in  Boston  Harbor,  referred  to  time  of  tide  at  Boston,  Mass, — Continued. 

Station  (14)                                  Preeideot  Roads,  0.7  mile  N.  8°  W.  from  Spectacle  Island  Light. 

X810W   N740W  N620W 

1 

N850£ 

S  89°  E  .  S  85°  E 

1 

S820E 

S810E 

S790E 

•         ■        • 

N720W 

K780W 

N810W 

N820W 

0.9      !      0.7            0.4 

0.1 

0.4 

0.6 

0.6 

0.6 

0.4            0.0 

0.3 

0.6 

0.8 

0.9 

SUtion  (15)                                   Pre 

sident  Ro 

lads,  0.6  mile  K.  22°  E.  from  Spectacle  Island  Light. 

N80^W 

N80ow'N77oW 

N680W 

N770E 

N750E 

N760B 

N770E 

N810E 

N86oe!N81oE 

N710W 

N790W 

N80OW 

0.0 

1.0            0.0 

0.1 

0.4 

0.7 

0.0 

1 

0.0 

0.8 

0. 7            0. 2 

0.3 

0.6 

0.9 

Statior 

1(16) 

Shirley  Gnt  Channel,  0.3  mile  S.  5SP  W.  from  Shirley  Point. 

N123E 

N190E 

N40OE 

S580E 

S430E 

S280E 

S140E 

SIOOE 

S40  W 

S20OW 

S350W 

N450E 

N230E    N130E 

0.2 

0.2            0.2 

0.2 

0.4 

0.5 

0.6 

0.6 

0.6            0.4 

0.1 

0.1 

0.2            0.2 

Station  (17)                                          President  Roads,  0.0  mile  W.  firom  Deer  Island  Light. 

N470W 

N440W  N80oW'N89oE 

S83o£     S80OE 

1 

S790E 

S  78°  E 

S760E 

S760E 

N56oW'N52oW 

1 

N50OW 

N480W 

1.1            0.8 

0.4 

0.2 

0.7            LO 

1.2 

1.2 

1 

1.0 

0.8 

0.1 

0.8 

1.2 

1.1 

SUtion  (18)                                          President  Roads,  0.5  mile  W .  from  Long  I»land  Light. 

Sio  E 

'SZ8°'E 

N460E 

N540E    N60OE 

1 

N650E 

N69DE 

N680E 

N7r>E 

N730B 

S320W 

S170W 

85°  W 

S20E 

0. 2            0. 1 

0.4 

0. 7      :      0. 8 

0.7 

0.5 

0.4 

0.2 

0.1 

0.2 

0.5 

0.6 

0.3 

Station  (19)                                           President  Roads,  0.2  mile  S.  from  Deer  Island  Light. 

S86<>  W    S830W 

S870W 

N840W 

N860E 

N870E 

N860E' 

N860E 

N810E    N740E    N  58°  E    N78oW 

N860WIS870W 

1 

2.1 

2.3 

1. 5      1      0. 1 

1 

1.1 

2.0 

2.9 

•  2.8 

3. 0            2. 1             0. 3 

0.8 

1.4 

2.0 

Station  (20)                                      President  Roads,  0.3  mile  N.  80°  E.  IVom  Long  Island  Light. 

SIOOE 

S60W 

SIOOW  '  8  80OE 

N40E 
0.4 

N12c>E 

N240E 

N280EJN460E 

N650E 

•          ■          • 

S710E 

S  37°  E  !  8  13°  E 

0.0 

0.7 

0. 6      '      0. 2 

1 

0.5 

0.4 

0.4 

0. 3            0. 1 

0.0 

0.2 

0.4            0.6 

SUtion  (31)                                     President  Roads,  0.7  mile  K.  70o  E.  from  Long  Island  Light. 

SIOOW     .     .     .     N420E 

N820E    N82oe!n20oe'n17oW 

1                 1 

N170W 

•          •          • 

S30OW 

S75ow!S63oW 

S210W 

snow 

0. 2           0. 0 

0.3 

0.6            0.5 

0.4 

0.2 

0. 2      '      0. 0 

0.2 

0. 3            0. 4             0. 4 

0.8 

SUtion  (22)                                       President  Roads,  0.6  mile  N.  75°  E.  fVom  Deer  Island  Light. 

S50OW    S50OW 

865°  W 

S810W 

N430EIX520E 

N'540E| 

N540E 

N  62°  E    N  460  E 

N420E 

S860W 

S660W    850OW 

1. 2            1. 1 

0.8 

0.2 

0. 6            1. 3 

1.6 

1.6 

1.6 

1.1 

0.2 

0.4 

LO            L2 

SUtion  (23)                                       S 

lonth  Channel,  1.2 1 

miles  N.  85°  E.  from  Deer  Island  Light. 

S750W 

S760W 

S760W 

S770W 
0.1 

N690E 

N610E 

N630E 
1.8 

N630E 

N  64°  E  '  N  64°  E 

N650E 

S70OW 

8750W 

8750W 

1.5 

L3 

0.9 

0.8 

L5 

1.8 

1.8 

1.4 

0.1 

0.9 

L4 

L5 

SUtion  (24)                                       North  Cha 

uinel,  1.5 

miles  N.  63o  E.  fWim  Deer  Island  Light. 

S870W 

S420W 

S460W 

S50OW 

X570E 

N490E 

N470E 

N470E 

N520E 

N630B 

N810E 

S30OW 

833©  W 

8860W 

0.0 

0.8 

0.6 

0.3 

0.4 

0.7 

0.0 

0.9 

0.8 

0.5 

0.1 

0.5 

0.7 

0.9 

SUtion  (25)                                             Broad  Sound,  1.0  mile  N.  57°  W.  from  Green  Island. 

S490W 

S570W 

8640W 

S720W 

N50E 

N150E 

N190E 

N190E 

N150E 

N50E  '  S240W 

1 

S320W 

S40OW 

S480W 

0.8 

0.6 

0.8 

0.1 

0.4 

0.6 

0.5 

0.5 

0.3 

0. 1            0. 4 

0.6 

0.8 

0.9 

SUtion  (26)                                            Broad  S 

onnd,  0.8 

mile  S.  710  E.  from  Wlnthrop  Head. 

S26oWiS33oW    S42oW 

N80E 

N220E 

N810E 

N490E 

N410E 

N480E 

N580E 

S430W 

S290W    S20ow;S22oW 

0.7 

0.4      1      0.1 

0.1 

0.3 

0.4 

0.5 

0.5 

0.4 

0.2 

0.1 

0.4 

0.6 

0.7      j 

24862— Oa- 
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HIGH  WATER. 

LOW  WATER. 

Hours  before. 

Hours  after. 

Hours  before. 

Hours  after. 

3 

2       1        1 

0 

1            2 

3      i!      3      !      2      '      1 

0             12 

1 

'  1 

Current  stationa  in  Boston  Harbor,  referred  to  time  of  tide  at  Boston,  ITmj.— Continued. 

1 

Station  (27)                                        Broad  Soand,  1.5  mUet  K.  60^  £.  flrom 

I  Winthrop  Head. 

S130W 

810©  W     S30E 

.     .     .      S70OE 

1 
1 

S  86^  E    N  80'>  E 

N780E 

y72oE|  S820E 

s  16°  E    s  40  B  :  S  «Jo  w  ^  s  13:  w 

0.4 

0.4            0.3            0.0            0.2 

1                 1 

0.3            0.4 

0.4      1      0.2      1      0.1 

O.l      1      0.2 

0.3      \     0.4 

1 

Station  (28)                             Bnmd  Sound,  near  Lynn  Harbor,  0.4  mile  N.  9IP  W.  from  Bass  Point.                                                j 

K310W 

N220W 

NfPW 

S740E 

S740E 

S690E 

S600E 

S  580  E  '  S  51°  E     S  42°  E  :  K66^  W ,  N660  W 

N43oW:N3rw! 

1 

0.4 

0.3 

0.1 

0.1 

0.2 

0.3            0.4 

0.4      '      0.3      '      0.1            0.2            0.4 

0.5           0.4 

Station  (20)                                         Broad  Sound,  0.5  mile  S.  27°  E.  from  East  Point,  Nahant. 

S87ow'S88oW 

S850W 

N750E 

N690E 

N580E 

N630E 

|N530E   N53<>E;N68oES67oW 

S720W  ssi^w  sas^w, 

1 

0.3      ;      0.2 

0.1 

0.1 

0.2 

0.4 

0.4 

1      0. 4            0. 3 

0. 1            0. 2 

0.4 

0.4      1     0.3 

Stotion  (80)                                            Broad  Sound.  l.S 

!  miles  N. 

27^  W.  from  The  Graves.                                                                 , 

S730W,S640W 

■ 

S160W 

N89oE'K76oE 

N660E 

N630E 

N620E    N630E    N67oB 

N890E 

seoow 

S««oW    S73=W 

0. 4            0. 8 

0.2 

0. 2      ;      0. 2 

0.3 

0.4 

0.4            0.4            0.3 

0.1 

0.2 

0.3           0.4    i 

Station  (31)                                             Broad  Sound,  0.2  mile  N.  1^  E.  f^m  Green  Island. 

S850W 

S770W 

S650W    S760E 

S880E 

N«1oe'  N60oe'  NO50E 

N6O0E 

N830E 

N890W 

N88OW 

W        SSFW' 

1 

0.7      !      0.0           0.2            0.2 

0.5 

0.8      1      0.8       1      0.7 

0.5 

0.1 

0.1 

0.4 

0.6      ;     0.7    , 

t 

Station  (32)                                  Hypocrite  Channel.  0.6  mile  N.  from  east  end  of  Outer  Brewster. 

S3»oW 

S420W 

S450W 

N60<3E 

0.1 

N690E 

N590E 

N6O0E 

N6O0E    7!i92PE 

X660E 

S60ow!S56oW 

1 

S43«»W   SSJ^V 

1.1 

0.8 

0.4 

0.6 

1.0 

LI      ' 

LI            0.8            0.8 

0.1 

0.6 

1.0           1.1 

Station  (33)                              Hypocrite  Channel.  0.6  mile  N.  35^  E.  from  east  end  of  Outer  Brewster. 

S480"W|S520"W  SSfl^W 

S78^E   ;S72oE 

S68'>E 

865° E  ,   S650E     S67oE 

S70OE 

S730E 

8260W 

S38oW!S4rV 

1 

0.4 

0.4 

0.2 

0.1            0.3 

0.4 

0.4             0.4 

0.4 

0.4 

0.1 

0.2 

0.4            0.4 

1 

Station  (34)                                Hypocrite  Channel,  0.2  mile  W.  from  west  end  of  Outer  Brewster. 

S670W 

S820W 

N830  W 

N80OE 

N260B 

N»oW   NI80W 

N20OW  N210W 

1 

•          ft          • 

N7eoW   S720W 

S6I0W    S63=V 

0.6 

0.3 

0.1 

0. 2            0. 3 

0.3 

0.8 

0. 3            0. 1 

1 

0.0            0.8      !      0.4 

1                 1 

0.5           0.5 

Station  (35)                                  Hypocrite  Channel,  0.1  mile  K.  30°  W.  from  Little  Calf  Island. 

8780^ 

S820W 

S860W 

N520E 

N5»3EJN61oE 

N60«>E 

N590E  |N52<^E 

N410E 

86r>W 

S70OW 

S730W   877°  W 

0.9 

0.7      1      0.4 

0.4 

1.0 

1.2 

LI 

1.0            0.7 

0.3 

0.1 

0.7 

0.9            0.9 

Station  (36)                                    Hypocrite  Channel,  0.2  mile  W.  from  north  end  of  Calf  Island. 

S820W 

S280W 

S240W 

N380E 

N290E    N260E 

N280E 

;N29°E    N360E    N40oE 

S570W 

S48«>W 

Bigy^W   SK'V 

0.9 

0.8 

0.5 

0.1 

0.5      1      0.6 

0.6 

0.6 

0.5 

0.3 

0.2 

0.7 

0.0         e.9 

Station  (37)                                            Midway  between  C^lf  and  Great  Brewster  Islands. 

S630W 

S660W 

S730W    N760E    N74oE    N72oE 

N70OE 

N690E    N670E 

N65°E 

8770W 

S67ow!S64oWjSO^^«'l 

1.1 

0.9 

0.8            0.7            0.9            0.9 

0.8 

0.8 

0.6 

0.1 

0.4            0.9 

1.1 

1.1 

Station  (38)                               East  of  Great  Brewster  Island,  0.5  mile  K.  44<^  E.  from  Boston  Light. 

866° W    S70o\v!s73oW 

1 

N370E 

N6OOE1        E       I  S730E    i  S690E     S580E 

i                 1                                  1 

.     .     .  i  S530W 

S57«>W 

S610W 

SflS=^ 

0.6 

0.5 

0.2 

0.1 

0.4 

0.4      1      0.8       •      0.3 

0.1 

0.0            0.2 

1 

0.4 

0.5 

o.« 

Station  (30)                                     Bli 

ick  Rock 

Channel,  0.1  mile  N.  25°  W. 

from  y  ai 

TOWS  Light. 

S330W 

S  30O  W 

S290W 

N440E 

N490E 

K530£|N58oE 

N590E 

N620E 

N640E 

S860W 

S460W 

S3»oW 

834°^ 

L3 

1.0 

0.3 

0.1 

0.6 

0.8 

0.9 

0.9      1      0.8 

0.5 

0.1 

0.6 

LI 

1 
L3 
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HTftH  WATEK. 

LOW  WATER. 

Honn  before. 

Hours  after. 

Hours  before. 

Hours  after. 

8 

2            1 

0 

1 

2 

3 

3 

2 

1 

0 

1 

2 

3 

Current  eiaHons  in  Bo$Um  Harbor,  r^erred  to  time  of  tide  at  Boston^  ifa««.— Continued. 

Station  (40)                                          The  Narrows,  0.4  mile  K.  80^  W.  from  Narrows  Light. 

1 

S880W 

S850W 
1.2 

S720W 

N750E 

N850E 

N890E 

E 

S880E 

S850E 

S860E 

S850E 

N850W 

N880W 

S890W 

1.6 

0.5 

0.4 

0.9 

L3 

L5 

;      L5 

1 

L5 

LI 

0.3 

0.9 

L6 

L6 

Station  (41)                                          The  Narrows,  0.5  mile  N.  75^  W.  from  Narrows  Light. 

S860W 

S870W 

8890W 

N450E    N710E    N82oE 

N850E 

'N850E 

N820E 

N740E 

. 

S823W 

8840W 

S85ow| 

,             1 

1.5 

L2 

0.4 

0.4            0.7            LO 

L2 

1-2 

LI 

0.8 

0.0 

0.8 

L8 

L5 

Stotion  (42)                                          The  Narrows,  0.8  mile  N.  68o  W.  from  Narrows  Light. 

N430W 

N420W 

N420W 

N420W 

N410W 

N870W 

N30OW 

IN28oW 

1 

N20OW 

NlloW 

S440B 

S440E 

S480E 

N430W 

0.5 

0.6 

0.4 

0.2 

0.8 

0.6 

0.8 

1      0.8 

0.6            0.1 

0.2 

0.4 

0.2 

0.4 

Station  (43)                        Between  Long  Island  and  Moon  Island,  0.4  mile  N.  60°  E.  ftom  Moon  Head. 

N460W  N870W  N27oW 

N190W 

S780E     S60OE 

1 

S64°E 

S630E 

S65'3E 

S70OE 

•         •         • 

N380W   N450W   N47oW, 

0.6           0.6           0.4 

0.1 

0.4 

0.6 

0.7 

0.7 

0.5 

0.2 

0.0      i      0.2            0.5      ,      0.6 

Station  (44)                                         Nantaaket  Koads,  1.7  miles  S.  80°  £.  from  Moon  Head. 

S3eoW 

S810W 

S220W   SHOW  jN37oE 

N380E 

N  380  E  i  N  38°  E 

N370E    N350E 

N30OE 

S270W 

S320W 

836°  W 

1.5 

1.4 

0.8           0.2 

0.5 

1.1 

L5      '       L6 

L7            L3 

1 

0.3 

0.5 

LI 

L5 

Station  (46)                                         Nantasket  Roads,  1.6  miles  S.  21<^  £.  from  Long  Island  Light. 

S790W    S87oW,N80OW 

•          •          • 

N80OE 

N640E 

N550E1 

N530E 

N480E 

N47°E'   .     .     . 

S530W   S640W 

1 

8770W 

0.9      ;      0.9            0.6 

0.0 

0.2 

0.8 

LO 

LO 

LO 

0. 5      i      0. 0 

0.4 

0.8 

0.9     ! 

1 

Station  (46)                                         Nantasket  Koads,  0.5  mile  S.  65°  W.  from  Fort  Warren. 

N440W 

N80E 

•         ■         • 

N  51°  E 

N66«E  ,N80oE 

N860E  'N86oeIN84oE 

1                                     1 

N67oE|   .     .     .  ;S76oW 

N860W 

N490W 

0.1 

0.1 

0.0 

0.1 

0.3 

0.3 

0.3      '       0.3 

0.2 

0.1      1      0.0 

0.1 

0.2 

0.1 

Station  (47)                                          Nantasket  Roads,  0.6  mile  S.  10°  W.  from  Fort  Warren. 

S610  W 

S610W 

S680W 

S840W 

N  720  E  ,  N  64°  E 

N60OE,  N60OE 

• 

N60OE 

N640E'   .     .     . 

S34ow|s563W    S60OW 

1.8 

1.7 

LI 

0.1 

0.6 

LI 

L2             L2 

1 

LI 

0.7 

0.0            0.5      1      1.3 

1.7 

SUtion  (48)                                                    Nantasket  or  Hall  Out,  middle  of  passage*. 

S170E 

S170E 

S150E  iNUoElNUoE 

1                                  1 

N130E 

N130E     N13oe|x11oE;  N  9°  E 

■          •          • 

S150E    S170E 

S170E 

2.5 

L8 

LO            L3      i      2.3 

2.8 

3. 0      i       3. 0 

2.7 

1. 6            0. 0 

1.3      1      2. 3 

1 

2.5 

SUtion  (49)                                    Nantasket  Roads,  0.5  mile  S.  18°  E.  from  The  Narrows  Light. 

S770W    S660W 

S52owi  S64o£ 

N630E    NSO^E,  N62oEi;  N60OE 

N590E    N580E    N49oE         W 

S8ioW|S77oW 

1.0      1      0.8 

0.5            0.1 

0.7            1.0 

L2 

L2 

L2 

0.8            0.1            0.4 

0. 8      1      1. 0 

SUtion  (60)                                     NanUsket  Roads,  0.8  mile  S.  50^  E.  from  The  Narrows  Light. 

8680W,S740W|S830W 

S840W 

N650E 

N570E 

N640E 

|N53oE    N510E 

N51°E    N690E 

S79oW|S70oW,S68oW 

1.6      1      L4      >      0.9 

1 

0.3 

0.6 

L2 

L4 

L4 

LI 

0. 7      1      0. 1 

0.8            L2      1      L6 

SUtion  (51)                                        Nantasket  Roads,  0.5  mile  S.  69P  W.  from  Boston  Light. 

S«30W;S700W    S750W 

N620E 

N810E 

N610E 

N620E     N63oE,N640E 

N640E 

N  680  E    S  50O  W 

S540W    S60OW 

0.8      '      0.5           0.3 

0.2 

0.5 

0.7 

0.8             0.8      1      0.8 

0.5 

0.1            0.5 

0.8            0.8 

SUtion  (52)                                                             Nantasket  Roads,  0.5  mile  8.  8°  E. 

S780W 

S780W 

876°  W 

S760W'N88oE    N82oe;N80oE     NSQoE  !  N82o  E  i  N80oE        SE      'S75oW    877°  W 

S780W 

L8 

L7 

L2 

0.1 

0.6      1      L4 

2.0       ;      2.0      ;      1.8      ,      0.0            0.1      |      0.9 

L6 

1.8 
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HIGH  WATEB. 

LOW  WATER. 

Honn  before. 

Honrs  after.                      > 

Hoars  before. 

Hours  after. 

3 

2             1 

0 

1            2      1      3             3      <      2             1 

0             1 

2 

3 

Current  itaiiant  in  BoBi4m  Harbor,  referred  to  time  of  tide  at  Boeton,  Maee, — ContlnneiL 

Station  (53)                                                          Nantasket  Roads 

,  t.O  mile  S.  73^  E. 

N590W 

N690W 

N89°W 

S780W 

N880E 

N870E 

N860E 

N850E 

N810E 

N780E 

N720E 

887°  W 

K640W 

N583W 

0.5 

0.4 

0.2 

0.1 

0.2 

0.6 

0.0 

1.0 

1.0 

0.8 

0.4 

0.8 

0.4 

0.5 

Current  etatione  off  Chatham  Lights,  referred  to  time  of  tide  at  Boeton,  Maes.    See  pp.  61-64. 

Station 

(1) 

Aboat  8.5  miles  N .  87 

°  E.  from  Chatban 

i  Lighto. 

N4OWI830OW 


0.2 


0.2 


817ow|si0«>w!  SO«>W 


S180W 


0. 6      j      0. 8 


0.0 


0.8 


S150W 


0.6 


S180W 


0.5 


S220W   N280E    K240E 


0.2 


0. 1      I      0. 8 


N14«>El  N50E  'MioV 


0.4 


0l3 


0.: 


Stotlon  (2) 

About  3.6  miles  N.  87o  E.  from  Chatham  LighU. 

• 

NSOOW 

1 

S40OW 

S850W 

S30OW 

saoow 

S60WI    .    .    .    ;N33oE 

1                 1 

N240E   NIOOE        N 

^ 

N150W1N220W  ;K29=W 

0.2 

0.6 

0.0 

0.7 

0.4 

0.1      1      0.0             0.1 

0.4 

0.7            0.0 

LO            0.7 

0.3 

Station  (3)                                                      Aboat  4.0  miles  S.  bi°  E.  finom  Chatham  Lights. 

N70E    S160W 

,          1 

SHOW 

860W 

soow 

816°  W 

•        ■        • 

■         •         • 

N120E    NIIOE 

1 

NIOOE 

NOOE 

N  8°  E   i  N  73  E 

0.1 

0.3 

0.0 

3.2            LO 

0.4 

0.0 

0.0 

0.2      1      0.7 

1 

LO 

0.0 

0.5 

0.2 

Current  etatione  in  Nantucket  and  Vineyard  Sounds,  referred  to  time  of  tide  at  Boeton.    See  pp.  61-64. 

Station  (1)                         Near  Pollock  Rip  Light  Vessel,  3|  miles  S.  68°  E.  fhim  Monomoy  Point  Light. 

S  66°  E    8  230  E 

S150W    S440W 

8560W 

8620W    S480W 

1  844°  W 

8740  E    N50OB 

N50OE 

N620E 

NS^'E   S563E 

0.0           0.7 

L8 

L6 

L6 

L4 

0.7 

0.6 

0.3 

0.0      1      L3 

1 

L4 

1.4 

LO 

Station  (2)                                                  Aboat  1.2  miles  S.  3°  W.  from  Monomoy  Point  Light. 

N380E    N22OE'N80oW'S72oW    S56oW   S48oW    S54oW  i  8  58°  W 'N  47°  W   NlS^E 

1                    '                    '                    .! 

N50OE 

N55^E    K550E    N38^E 

LI 

0.2            LO            L6 

2.1 

2.0      1      L2             LI            0.4            0.6 

L3 

L7 

L7      1      L8 

Station  (8)                                          Aboat  8.0  miles  N.  929  W.  from  Nantucket  Light  (Great  Point). 

S880£ 

S8OOE 

S730E 

865°  W 

S67<»W    S70OWJS82OW 

8  84o\v'S83«W    N6O0E 

N730E,N760E    N86=>£ 

E 

LO 

0.7 

0.1 

0.4 

0.8 

LO            0.8 

1 

0.7            0.4 

0.1 

0.4 

0.8 

LI 

LI 

Station 

(4) 

Aboat 

0.2  mile  S 

».  10<^  W.  f 

rom  Handkerchief 

Light  V« 

kssel. 

N8»°E 

8880  W 

S820W 

S720W 

S780W 

88PW 

883°  W 

'  885°  W 

N840W 

N550E 

N670E 
0.0 

N750B 

N83o£    N8»=E 

0.0 

0.7 

0.4 

LI 

L2            LI 

0.7 

0.6 

0.1 

0.6 

LO 

LI       .      LO 

1 

Station  (5)                         Midway  between  Hyannis  Range  Light  and  Nantacket  Light  (Great  Point). 

N710E 

N66OE 

NOOOEJ    .    .     . 

N70O  W  '  N 72«>  W ' N630 W 

1                                1 

N620W 

N6O0W 
0.5 

N340W 
0.1 

N650E 

N580E 

N6I0E 

N64-^E 

0.0 

0.5 

0.3 

0.0 

0.3      1      0.5            0.6 

1 

1      0.6 

0.3 

0.6 

0.6 

0.«     , 

Station  (6)                                                         About  3  miles  N.  7Z°  E.  from  East  Chop  Light. 

N56oe!  N570E 

N6O0E    N660E 

N80oW'N85oW 

1 

N80»W 

N8O0W  N830W 

N80OW 

•        •        • 

N6O0E 

N690E 

N60CE 

L2            LO 

0.7            0.2 

0.5      i      L4 

L5 

L5      1      L4 

1 

0.0 

0.0 

0.8 

LI 

L8 

Station  (7)                                                        About  2.2  mUes  8. 11°  £.  from  Nobska  Light.                                                                  * 

N510E 

N550E 

N540E    S460W 

S640W 

S580W 

S620W 

8630W 

S670W 
L7 

S71OWIN70OE 

1 

N62oB;N57oE    N52=Ei 
1                 1 

L8 

LO 

0.5 

0.8 

L5 

2.2 

2.3      :       2.3 

LO 

0.8 

LI 

—  1 
L4       J      L4 

SUtion  (8)                                                        Aboat  2.5  miles  N.  17o  W.  from  Gnv  Head  Light. 

N510E 

N6OOE 

N660E 

N8O0W 

N850W 

N820W 

S850W 

8840  W  1  887°  w    8 74°  W 

1 

N420E 

N44o£    N40o£ 

N5|3E 

LI 

0.0 

0.5 

0.8 

0.8 

L2 

L3 

1      1. 8            L  0 

0.4 

0.3 

0.8      j      LI 

LI 
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It  will  be  seen  that  at  the  station  (1),  8^  miles  off  Chatham  Lights,  the  southward  flow  of 
current  greatly  exceeds  the  northward.  This  seems  to  be  a  characteristic  of  the  offshore 
currents  east  of  Gape  Cod  Peninsula,  for  the  same  phenomenon  exists  5  miles  east  of  Cape 
Cod  Light  and  7  miles  east  of  Nauset  Three  Lights.  The  above  table  shows  that  off  Chatham 
the  dividing  line  between  the  inshore  and  the  offshore  currents  lies  somewhere  between  4  and 
8  miles  from  the  shore. 


'                                          HIGH  WATER. 

1 

LOW  WATER. 

1 

Honn  before. 

Hours  after. 

Hours  before.             |                      Hours  after. 

3- 

3             2 

1 

0 

1 

2            8 

3 

2      i       1      i      0      '      1 

2 

Current  aU 

ition»  in 

Lang  /« 

\land  So\ 

und,  referred  to  time  of  tide  at  Kew  London,  Conn.    See  pp.  69-72. 

SUtion  (1) 

Long  Island  Sound,  4  miles  S.  from  the  month  of  the  Connecticut  River. 

• 

N  730  W 

S8SOW 

S660W 

S60OW 

S750W     .     .     .     N550E 

'N510E  JK460E 

N480E 

N53°E 

N60OE 

N670E 

N750W 

0.4 

1.0 

1.6 

1.6 

L2            0.0            1.1 

1. 6            2. 1 

2.4 

2.4 

1. 6            0. 5 

0.2 

station  (2)                                               Long  Island  Sound,  8  miles  S.  from  the  Thimbles. 

W        S850W 


0.1 


0.7 


S780  WIS70OW 


1.2 


1.5 


S620W 


1.0 


S540W 


0.2 


N  50°  E     N  51°  E 


0.1 


0.4 


N  53°  E  ,  N  55°  E    N  57°  E    K  HP  E  I  N  61°  E    N  88°  W 


0.9 


1.2 


1.0 


0.7 


0.3 


V.l 


Lang  Island  Sound. — All  along  the  axis  of  the  Sound  from  The  Eace  to  Eatons  Point 
ebb  begins  about  two  hours  twenty  minutes  after  high  water,  and  flood  begins  about  three 
hours  after  low  water  at  New  London,  Conn.  Farther  west  these  intervals  gradually 
increase,  but  become  very  uncertain. 

At  the  eastern  end  of  the  Sound  the  currents  turn  about  an  hour  earlier  along  the  shores 
than  along  a  line  midway  between  the  shores. 

In  The  Bace  the  velocity  at  strength  of  ebb  is  3.0  knots,  and  of  flood  2.5  knots.  Going 
westward  along  the  axis  of  the  Sound  these  velocities  gradually  diminish  until  south  of  New 
Haven,  where  they  are  1.1  and  1.0  knots,  respectively.  Going  farther  west  they  increase 
slightly  until  north  of  Eatons  Point,  where  they  are  1.3  ajid  lA  knots,  respectively.  Still 
continuing  westward,  the  velocities  again  diminish  until  between  E^^e  Neck  and  Matinicock 
Point,  where  the  ebb  and  the  flood  are  not  distinct  and  the  velocity  of  either  is  0.6  knot. 
Westward  the  velocities  increase  slightly,  and  oflF  Pelham  Bay  are  0.9  knot  for  ebb  and  0.7 
knot  for  flood. 

East  River^  N,  T. — The  currents  at  dift'erent  points  along  the  East  Biver  are  greatly 
modified  by  local  conditions. 

Off  Old  Ferry  Point  the  slack  before  ebb  lasts  about  twenty  minutes  and  the  slack 
before  flood  about  eighteen  minutes.    The  currents  are  quite  irregular  in  this  region. 

Between  Lawrence  Point  and  Middle  Ground  slack  water  usually  lasts  less  than  ten 
minutes.    The  current  flows  directly  along  the  channel. 

Off  Polhemus  Dock  slack  water  usually  lasts  from  five  to  ten  minutes.  The  currents 
follow  the  channel.    Close  to  Polhemus  Dock,  within  200  feet,  eddy  currents  are  often  found. 

Between  Wards  Island  and  Einggold's  Dock  slack  water  lasts  twenty-five  minutes. 

Between  Halletts  Point  and  Hogs  Back  8  knots  have  been  measured  on  the  flood; 
but  elsewhere  between  Lawrence  Point  and  Blackwells  Island  3  and  4  knots  at  strength 
of  ebb  and  flood  are  characteristic. 

Between  Halletts  Point  and  Flood  Bock  the  most  rapid  current  on  the  ebb  is  very  close 
to  Flood  Bock;  the  currents  are  direct  and  strong,  with  comparatively  few  eddies. 

Off  Halletts  Point  both  ebb  and  flood  set  directly  toward  the  Frying  Pan  Shoal.  The 
flood  current  (setting  to  the  eastward)  sweeps  close  around  Halletts  Point  and  makes  less 
eddy  in  the  cove  to  the  eastward  than  is  found  there  on  the  ebb. 
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1 

Between  Great  Mill  Eock  aud  Wards  Island  the  flood  corrent  nas  nameroos  though  not 
violent  eddies.  Tbe  slack  water  is  of  only  a  few  minutes'  duration.  The  main  stream  passes 
to  the  southward  of  Flood  Eock. 


* 

HIGH  WATBB.                                        ' 

LOW  WATER. 

Houni  before. 

1, 
Hours  after.                                  Hours  before. 

Hours  after. 

3            2 

1 

0              12              3 

3       <       2 

1 

0 

1               2       !       3 

Current  siaiiona  in  EoBt  River,  referred  to  time  of  tide  at  New  Tork,  N,  Y,    See  pp.  77-SO. 

' 

Station  (1)                                                    East  River,  New  Tork,  off  Old  Ferry  Point. 

N850E 

N85oe'N85oE 

1 

N850E    S710W    S71oW|S71oW    S710W    871°  W 

S71°W 

S71oW,N85oE    N85oE:N85=E 

1.4 

1.5 

1.2 

0.7 

0.1      1      0.7            1.2      ;•      1.3      1      1.4 

LI 

0.4 

0.3             1.0            1.4 

Station  (2)                               East  River,  New  York,  between  Lawrence  Point  and  Middle  Ground.                                                1 

1 

N43<»E 

N430E    N430E    N43oE 

1 

N430E    S48oW,S47oW     847oW;S4eoW    845° W 

844°  W 

S43<>W    N43oE:X43=E 

1 

2.6 

3. 1      1      3. 2 

2.4 

l.l      i      0.5      1      2.0             2.2 

1                                                                      1 

2.3            L9 

L2 

0.3            L2 

2.6 

Station  (8)                                                     East  River,  New  York,  off  Polhemns  Dock. 

N370E 

N370E 

N370E 

N37«>E    N370E 

f 

S37°W   S37°  W  j  S370W   S87oW    S37°W 

837°  W 
L4 

837°WjN37°E   N37=E 

2.2 

3.0 

3.0 

2.2            1.2 

0.2            1,7             1.9      i      2.3            2.0 

0.6 

0.6            2.1 

Station  (4)                                           Xortbeni  End  of  Black  wells  Island,  Western  Cbannel. 

N370E 

N37oE,N37oE    N370E 

1 

N  37°  E  ,  837°  W  j  837°  W     837°  W 

1 

837°W,  837°  W 

S37°W|S37°W 

N37o£ 

N37=E 

* 

2.6 

3.7 

4. 2      :      8. 3 

1.8 

1.0      !      3.2      ;       8.7 

4. 4            4. 1 

3.2      j      L7 

0.3 

2.4 

Station  (5)                                           Northern  End  of  Blackwella  Island,  Eastern  Channel. 

N310E 

N310E    N310E    NSl^E    N  31°  E    S37oW    S37oW 

1               1                             :              1 

S  37°  W  '  8  37°  W 

8  37°  W   8  37°  W 

8870W    N31°E    NSlF. 

3.4 

4.2 

4.2            3.4            1.7      1      1.0            3.2 

3. 3      1      4. 0 

3. 6      ;      2. 5 

0.9            1.6            3.i 

Station  (6)                                                       Off  East  Twentj-third  street,  New  York. 

N  2°  W  i  N  2°  W    N  20  W 

N  2^  W    N  2°  W     S  3°  W     S  3°  W      S  3°  W 

1 

8  3°  W  ,  8  3°  W 

t 

8  3°  W     8  3°  W  . 

1 

N20W 

N  r  w 

2.2            2.6            2.6 

f 

2.2 

1.4      '      0.4      ,      2.1             2.5 

1 

2.8      ,      2.6 

2.0      1      0.8 

LI 

13 

There  are  strong  eddies  off  Blackwells  Island  Light-House  and  off  Hatter's  Dock  (the 
northern  point  of  entrance  to  Halletts  Cove). 

In  Blackwells  Island  Western  Channel  slack  water  usually  lasts  less  than  ten  minutes. 
The  currents  follow  the  channel,  and  turn  at  nearly  the  same  time  throughout  its  length. 

In  Blackwells  Island  Eastern  Channel  slack  water  usually  lasts  less  than  five  minutes. 
The  current  generally  begins  to  follow  the  channel  within  thirty  minutes  of  its  slack.  It  has 
at  no  time  any  considerable  velocity  crosswise  the  channel.  On  the  Blackwells  Island  side 
the  current  is  about  the  same  as  in  the  channel,  even  to  within  a  few  feet  of  the  sea  wall. 
Both  on  the  ebb  and  flood  there  is  little  current  in  the  vicinity  of  the  sea  wall  on  the  Long 
Island  side.    The  currents  turn  at  nearly  the  same  time  throughout  the  length  of  this  channel 

Off  East  Twenty-third  street  slack  water  lasts  from  four  to  eight  minutes.  The  strength 
of  the  ebb  is  nearly  3  knots. 

Hudson  River  J  N.  T. — In  the  path  of  the  Hudson,  from  the  Narrows  to  the  Tappan  Sea, 
it  is  running  flood  15  feet  below  the  surface  fully  an  hour  before  the  turning  from  ebb  to 
flood  at  the  surface.  Slack  before  ebb  lasts  from  forty  to  fifty-five  minutes.  Slack  before  flood 
lasts  about  thirty-five  minutes. 
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HIGH  WATER. 

LOW  WATER. 

Hours  before.                                Hours  after.                    j 

'            Hours  before.                                Hours  after. 

1 

3 

2            1            0,11213:3 

1                           1             t) 

2 

1               0 

1 

2             3 

Current  statUme  in  the  Hudson  River  and  New  York  Lower  Bay,  r^erred  to  time  of  tide  at  New  York,  N,  T. 

See  pp.  77-80. 

Station  (1)                                           The  Hudson  River,  'Sew  York,  off  Thirty-ninth  street.  ^ 

S26owl  N310E 

N310E 

N310E 

N31°E 

N310E 

.    .    .   'S26oW 

1 1 

826ow|S26oW 

8  26°  W 

S26oW;S26oW 

8260W 

0.4      j      0.6 

1.6 

2.1 

1.9 

1.1 

0.0 

0.1 

1.5 

2.5 

3.0 

2.7      j      L8 

0.4 

Station  (2)                                                             The  Narrows,  New  York  Harbor. 

'S3fy>W   N300W|N300W  XaO^W  N30OW  S  lO^  E 

t                                  1                 • 

S  190  E   !  S  190  E 

SI90E 

SI90E 

S19DE 

8I90E 

S190E 

N30OW 

0.6 

1.1 

1.2            0.7      i      0.1            0.6 

1                 1 

1.2       <      1.4 

1 

L7 

L5 

LI 

0.6 

0.2 

0.6 

'    Station  (3)                                              New  York  Lower  Bay,  near  west  side  of  East  Bank. 

1 

N42ow'N35ow'N28oW|N21oW 

N140  W  S  40°  E  I  S  330  E   '  S  31°  E    S  24°  E  I  S  17°  E    S  ]0o  E 

1 

8  30  E 

N50OW  N430W 

0.8      1      1.1 

1.2      1      0.8 

0.2            0.4            1.1             1.2 

1                                  1 

1.9      j      2.2      [      1.9 

LI 

0.2 

0.9 

The  Narrows. — Slack  water  lasts  from  fifteen  to  thirty  minutes.  Both  the  ebb  and  flood 
currents  appear  first  on  the  east  side. 

Near  West  Side  of  East  Bank. — ^There  is  usually  a  slack  before  the  flood  cWrent  lasting 
about  10  minutes. 


'                                                                     11 

1                                          HIGH  WATER.                                          l|                                          LOW  WATER. 

,            Hours  before. 

Hours  after.                     I             Hours  before. 

Hours  after. 

3            2             1 

0       j       1       1       2 

3             3      1      2             1,0 

1                           1 

1 

2 

3 

Current  statione  in  Neto  York  Lower  Bay,  re/erred  to  timt  of  tide  at  Sandy  Hook,  New  Jersey. 

See  pp.  81-84. 

Station  (1)                                                               For  the  Fourteen  Feet  ChanneL 

S820W 

S820W    8  82oW,S82oW 

S820W   N820E    N82oE 

N820E    N820E 

N82oE|N82oE 

■         •         • 

S820W 

S820W 

L4 

L6            L3      1      0.8 

1 

0.2      •      0.6            1.5 

L7 

L9 

L7 

L2 

0.0 

0.9 

1 

1.4 

station  (2)                                                                       For  the  East  Channel. 

N53oW,N53<5W   N530W  N53oW    8  53^  E  '  8  53°  E  '  8  53°  E     8  53°  E 

1                                 '                                  ' 

S  530  E  !  8  530  E 

8  530E    S530E 

N530W 
LO 

N530W 

1.7            L9 

L5      ,      1.0            0.2      1       LO      j      L7      ^^      L9      1      2.2            2.1 

L5      j      0.2 

1.7 

station  (3)                                                    For  the  Swash,  Main,  and  Gedney  Channels. 

1 

S82=>W    S82ow'882oW 

1                                  1 

S820W 

N820E    N820E    N82oE     N82oE 

N820E    X82^EjN82oE    882oW 

882°  W 
1  I      ' 

8820W 

L7 

1. 8      I      L  5 

0.5 

0.7            L7      i      2.1             2.2 

2.1 

L7      ;      LO            0.1 

1 

L7 

Channels  in  Neio  York  Lower  Bay. — In  the  Fourteen  Feet  Channel  both  the  ebb  and 
flood  currents  set  obliquely  across  the  channel.  In  the  East,  Swash,  Main,  and  Gedney 
channels  slack  water  lasts  about  twenty-five  minutes.  The  half-ebb  currents  in  the  Swash 
Ohannel  set  to  the  eastward  strongly.  In  the  Main  and  Swash  channels  the  flood  current 
starts  in  on  their  north  side  thirty  minutes  earlier  than  on  the  south  side,  and  the  ebb  current 
starts  out  on  the  south  side  of  the  channel  thirty  minutes  earlier  than  on  the  north  side. 
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Explarwiion  of  Gurrervt  Diagram  of  East  Svoer^  New  York.. 

The  diagram  represents  only  average  conditions  of  the  surface  currents  along  the  middle 
of  the  channel  between  Governors  Island  and  Execution  Rocks,  the  scale  being  too  small 
to  show  details.  Between  Halletts  Point  and  Hogs  Back  a  velocity  of  8  knots  has  been 
observed,  although  the  usual  current  is  much  less.  Ekldies,  of  more  or  less  violence,  occur 
in  numerous  localities  in  the  East  River,  but  as  a  general  rule  the  currents  follow  the 
channels. 

On  the  diagram  east  sti*eams  are  designated  as  ^^ Flood''  currents  and  west  streams  as 
"Ebb"  currents.  The  small  figures  on  the  surface  of  the  diagram  denote  the  velocity  of 
the  current  in  knots  and  tenths  of  knots. 

The  speed  lines  below  represent  the  track  of  a  vessel  at  certain  speeds,  supposing  there 
is  no  current;  hence  the  actual  course  on  the  diagram  will  become  more  nearly  vertical 
with  favorable,  and  less  vertical  with  contrary  currents. 

SPEED    LINES. 
East  River,  New  York. 


9     10    II    12 
KNOTS. 


I 
15   14    13    12    II     10    9 

KNOTS. 


Exarwple. — A  vessel  at  anchor  in  New  York  Harbor  desires  to  pass  through  the  East 
River  in  the  afternoon  of  February  2, 1903,  so  as  to  carry  a  favorable  current  all  the  way 
to  Execution  Bocks;  her  speed  being  12  knots,  what  time  should  she  get  under  way,  and 
what  will  be  the  state  of  the  tide? 

An  inspection  of  the  chaH  on  the  opposite  page  shows  that  the  most  favorable  time  for 
going  out  from  Governors  Island  is  about  three  hours  before  high  water.  From  page  77  of 
these  tables  it  is  seen  that  high  water  at  New  York  (Governors  Island)  on  February  2, 1903, 
occurs  at  5h.  4:m.  p.  m. ;  hence,  if  the  vessel  is  abreast  of  Governors  Island  at  2  p,  m.  and 
runs  at  a  speed  of  12  knots,  she  will  carry  a  favorable  current  averaging  about  1.6  knots  all 
the  way.  If  she  is  abreast  of  Governors  Island  at  5  p.  m.,  or  the  approximate  time  of  high 
water,  and  runs  at  a  speed  of  12  knots,  she  will  carry  a  favorable  current  through  Hell  Gate, 
but  will  meet  a  contrary  current  near  College  Point.  In  both  cases  the  tide  wiU  be  rising 
throughout  the  course  to  Execution  Rocks. 
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CURRENT  DIAGRAM 

EAST  RIVER NEW  YORK 


Z 


Execution  Rocks 
Sands  Point  Lt 


Hewlett  Point 
City  Island 


Hours  before  and  after  High  and  Low  Water  at  New  York  (piovemors  I  J,  N.Y. 


Before  LW. 


After  LW. 


Before  H.W. 


After  H.W. 


Before  LW. 


After  LW. 


3k.  2**'  p-  0*-  r*  2"-  &*'  2*'  1"^  O*-  1"  2**3*'*3'''  2"-  P  0"  1**  2^  3^' 


Old  Ferry  Point 
College  Point 

Hunts  Point' 


North  Brother  Lt 

Lawrence  Point 
Polhemus  Dock 

Hell  Gate 
Blackwell  UN.£nd 


Blackwell  L,S.  End 

Man-o-War  Rock  . 

^tSTsi  Street  4 

Ea$t1IthSL,Pief70  3 

Navy  Yard  2 
Brooklyn  Bndge 

Governors  Island  0 
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Exj>lanatio7i  ofcurrefit  diagram,  of  New  York  Entrance  hy  way  of  Sandy  Hook  and  Hvd^m 

Hiver. 

The  diagram  represents  only  average  conditions  of  the  surface  currents  along  the 
naiddle  of  the  channel  between  Scotland  Light  Ship  and  the  Spuyten  Duyyil,  the  scale  being 
too  small  to  show  details.  In  the  path  of  the  Hudson,  from  The  Narrows  to  the  Tappan 
Sea,  it  is  running  flood  15  feet  below  the  surface  fully  an  hour  before  the  turning  from  ebb 
to  flood  at  the  surface. 

On  the  diagram  flood  streams  are  designated  as  '^ north''  currents,  and  ebb  streams  as 
"south"  currents.  The  small  figures  on  the  surface  of  the  diagram  denote  the  velocity  of 
the  current  in  knots  and  tenths  of  knots. 

The  speed  lines  below  represent  the  track  of  a  vessel  at  certain  speeds,  supposing  there 
is  no  current;  hence  the  actual  course  on  the  diagram  will  become  more  nearly  vertical  with 
favorable  and  less  vertical  with  contrary  currents. 

SPEED    LINES. 
New  York  Entfance  by  way  of  Sandy  Hook. 


9    10    M     12 
KNOTS. 


14    15 


14    13    12    11     10    9 
KNOTS. 


6 


Kcample, — A  vessel  at  anchor  in  New  York  Harbor  desires  to  pass  through  The  Narrows 
m  the  forenoon  of  February  19,  1903,  so  as  to  carry  a  favorable  current  all  the  way  to 
Scotland  Light  Ship;  what  time  should  she  get  under  way,  and  what  will  be  the  state  of 
the  tide? 

An  inspection  of  the  chart  on  the  opposite  page  shows  that  the  most  favorable  time  for 
going  out  from  Governors  Island  is  about  three  hours  before  low  water.  From  page  77  of 
these  tables  it  is  seen  that  low  water  at  New  York  (Governors  Island)  on  February  19,19<33, 
occurs  at  8h.  05m.  a.  m. ;  hence,  if  the  vessel  is  abreast  of  Governors  Island  at  5  a.  m.  and 
runs  at  a  speed  of  10  knots,  she  will  carry  a  favomble  current  averaging  about  2  knots  all 
the  way.  If  she  is  abreast  of  Governors  Island  at  8  a.  m.,  or  the  approximate  time  of  low 
water,  and  runs  at  a  speed  of  10  knots,  she  will  carry  a  favorable  current  through  The 
Narrows,  but  will  meet  a  contrary  current  near  Romer  Shoal  Light  "In  the  first  case  the 
tide  will  be  falling  throughout  the  course  to  Scotland  Light  Ship,  which  will  be  reached  near 
the  time  of  low  water.     In  the  other  case  the  tide  will  be  rising  throughout  the  whole  course. 
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CURRENT  DIAGRAM 

NEW  YORK  ENTRANCE  BY  WAY  OF  SANDY  HOOK 


h 

Z 


Spuyten  Duyvil 
Tubby  Hook 

Jeffreys  Hook 
Fort  Lee  FerryTl'JL 

QranfsTomb 
Y/'es\  104th  SL 

West  81st  Si 

West  59th  St 
West  42nd  St 

West23fdSt 
West  14th  St 
Christopher  St 

Warren  St 

Battery 

Governors  Island 
Red  Hook 

Gowanus  Bay 
RobbinsReefLt 
Owls  Head 

The  Narrows 

Fort  Tompkins  Lt 
Craven  Shoal  Bay 
Coney  Island  Lt 


Quarantine  Ship 


Ronner  Shoal  Lt 


Sandy  Hook  Beacon  4 

3 

2 
1 

Scotland  Li  Ship        Q 


Hours  before  and  after  High  and  Low  Water  at  New  York  (Governors  I.),  N.Y. 


Before  LW. 


After  LW. 


Before  H.W. 


After  H  W. 


Before  LW. 


After  LW. 


31..  2^'  p-  0"*-  V'  2"  3"-  2*-  1*^  0*'  V'  2""  3**- 3"^  i^'  !*•  0*-  l"**  2'-  3* 


3h.  2*.  !»•  0*-  !*•  2*-  3"-  2'-  r-  O"-  P*  2""'  3'-3*-  2*'  l"'  0*- 1**  2*-  3"- 
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HIGH  WATER. 

LOW  WATEE. 

Honn  before. 

Hours  after. 

1            Hours  before. 

Hours  after. 

3 

2 

1 

0 

1 

2            3 

3 

2 

1 

0            1 

2            3 

Current  siatioM  in  Arthur  Kill,  re/erred  to  time  of  tide  at  Sandy  Hook,  New  Jereey.    See  pp.  81-^. 

Station  (1)                                                                Off  Tottenyille,  Suten  Island. 

N450E 

N450E 

N460E 

N450E 

S450W 

S45ow'S46oW,  S460W 

8450W 

S450W 

S45oW'N45oE    N4^E'N45^E 

1 

0.0            1.0 

1.1 

0.9 

0.4 

0.7      i      1.2       1      1.2 

1 

l.l 

0.0 

0.6            0.3 

0.5       1      0.7 

SUtion  (2)                                                                Off  BoMTille,  Staten  Island. 

N450E    N450fi 

N450E 

N450E 

845° W    S450W 

S45<'W    S45°W 

S45<^W 

S45°W 

K450E    N45o£    N45°E 

1 

0.5 

0.5 

0.4 

0.2      1      0.0 

0.2            0.5 

0.6      1      0.5 

0.4 

0.1 

0.2            0.4            0.5 

Station  <3)                                                                Off  Island  View,  Kew  Jersey. 

K20oe|N20oE 

1 

N20OE 

N20OE 

S20OW 

S20OW 

S20OW 

S20OW 

820OW 

N20OK 

X203E 

0.8      1      0.8 

0.8 

0.6 

0. 2            0. 1 

0.6 

0.7 

0.9 

0.0 

0.5 

0  0 

0.3      !      0.7     j 

Stotion  (A)                                                        About  0.4  mile  N.  5^  W.  from  Pralls  Island. 

1 

NIOOW  NIOOW 

NIOOW 

NIOOW 

NIOOW  NIOOW'  SIOOE    i  SIOOE 

1                  1 

SIO^E  1  SIO^E 

SIOOE 

S10O£  j  SIOOE  jNlO^W 

1.0            1.6 

1.5 

1.3 

0.9            0.2            0.5             0.5 

0.8           1.0 

1.1 

0.9      I      0.5      .      LO 

1 
Current  etatione  in  Newark  Bay,  referred  to  time  of  tide  at  New  Torkf  N.  Y.     See  pp.  77-80.                   i 

Station  (I)                                             Off  the  moutli  of  Elixabethport  Creek,  New  Jersey. 

K860E 

K360  E  1  N  360E  1  N860  E 

N 36'^  E  :  S360  w    saiio  w  i 

S360W 

S360W 

S36<>W 

836°  W 

S860W 

KW^E" 

0.7 

1 

1.1 

1.5      1      1.7      j      1.5 

0.2            1.0 

1 

1.0      j      1.3            1.3            1.1 

0.7 

0.0 

0.7 

Station  (2)                                                       About  0.2  mile  VV .  ft-om  Comer  Stake  Liglit. 

N850E 

X850E 

N850E 

N85oE|N85oE 

SSS-^W    S85owI's85<>W 

1 

S850W    S850W  I  S860W 

S850WIN85OE    NSS^E 

1 

1.1 

1.2 

1.2 

0.8      !      0.4 

1 

0. 2      '      0. 8 

0.8 

1.0      i      0.9 

1 

0.7 

0.8 

0.4 

1.0 

Station  (3)                                                     About  0.4  mile  N.  28  £.  from  Comer  Stake  Light. 

NIO^'W 
0.5 

NIOOW 

NIOOW  N10<3W,N10oW    SIQOE 

SIO^E 

1 

SIOOE 

S10<^E 

SIO^E 

SIO^E 

SIOOE 

X103W| 

0.7 

0.7 

0.4 

0.1      1      0.1            0.4 

0.4 

0.6 

0.6 

0.4 

0.2 

0.0            0.2 

1 
Station  (4)                         Off  Newark,  N.  J.,  0.1  mile  below  railroad  bridge  at  outlet  of  Morris  Canal. 

N450W 

N460W 

N45°W  N450W 

N450W 

S45^£  ,  S45»E      S450E     S45oE 

1 

S450E 

S45<'E 

S45<3E  ;  S450E 

1 

N45^W 

0.6 

0.8 

0. 8            0. 6 

0.1 

0.2            0.6      1]      0.6 

0.8 

0.8 

0.7 

0.5            0.1 

0.5 
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HIGH  WATEB. 

LOW  WATER. 

Honra  before. 

Hoora  after. 

Hours  before. 

Hours  after. 

3             2             1 

0 

1            2 

1 

3 

3 

2    !    1 

1 

0 

1 

2 

3 

Current  BtatUmB  in  Kill  van  Kull,  referred  to  time  of  tide  at  Neio  York,  N.  T, 

See  pp. ' 

n-«o. 

Station  ( 1)                                              About  0.1  mile  S.  from  Bergen  Point,  New  Jersey. 

NTSOW^NTSOW 

N760W 

X75o'W 

S750E 

S750E  i 

S  750  E      S  750  E     S  753  E 

S750E 

8750E 

N750W 

N760W 

1.8 

1.7 

1.1 

0. 6      1      0. 0 

1 

0.7 

1.5 

1. 5            2. 0 

1.7 

1.0 

0.2 

0.8 

1.7 

Station  (2)                                                            Off  Port  Rlohmond,  Staten  Island. 

SfinoW 

880° TV  !  S80o"W 

S80OW 

N80OE 

N80OE 

N80oE|N80'>E,N80<5E    N8O0E 

N8O0E 

S8O0W 

S8O0W 

1                 1                 1 

1.8 

1.8 

1.5 

0.8 

0.3 

1.6 

2.1 

2.1 

2.2 

1.6 

0.9 

0.0 

L2 

1.7 

Station  (3)                                                            Off  New  Brighton,  Staten  laland. 

W            W 

1 

TV 

E 

E 

E 

E 

E 

E 

E       !       E 

W 

W 

W 

0.6 

0.4 

0.2 

0.2 

0.6            0.9 

1 

1.0 

1.0      1      0.8 

0.6            0.2 

0.2 

0.5 

0.6 

The  currents  in  Arthur  Kill  and  Kill  van  Kull  generally  follow  the  direction  of  the 
channel. 


1 

HIGH  WATER. 

LOW  WATER. 

Hoars  before. 

Hours  after. 

Hours  hefore. 

Hours  after. 

3       !       2 

1 

0 

1 

2 

3 

3             2             1 

0 

1 

2 

3 

Current  etatione  in  Delaware  Bay,  referred  to  time  of  tide  at  Sandy  Hook,  New  Jereey.    See  pp.  81-84. 

Station  (1)                                    Off  Cape  Henlopen,  Delaware,  1  mile  W.  from  Whistling  Buoy. 

• 

N720W  N75oW|N73oW  N730W 

N70OWJ  S20OE 

S280E 

S30°E    S30^E  ,  S28°E    S25oE 

1 

SI40E   N650W  N70OW 

1 

1.8            1.9 

1.8 

1.3 

0. 5      ;      0. 5 

1.3      1 

1.4            2.0            2.2            1.7            0.9            0.2 

1.3 

Current  etatione  in  Delaware  Jtiver,  referred  to  time  of  tide  at  Philadelphia,  Pa.    See  pp.  85-88. 

Station  fl)                                                     Off  New  Castle,  Del.,  near  Delaware  shore. 

N390E 

N39oE^  N390E 

S280W 

828°  W 

S280W 
2.0 

S280W     S283W 

S283W|N89oE 

N390E 

N890E    N39oe|N39°E 

2.9 

2.4            1.3 

0.2 

1.4 

2.2      '       2.0 

1 

1. 0            0. 3 

2.0 

2. 9            3. 1 

2.9 

Station  (2)                                               Off  Philadelphia,  Pa.,  at  the  foot  of  Petty  Island. 

m 

N730E 

N730E 

N730E    N730E 

N730E 

S50OW 

S50ow'  S6O0W 

S50OW    S50OWIS50OW 

N730E    N730E 

N730E 

1.6 

1.9 

1.9 

1.8 

1.3 

0.3 

1.3             1.4 

1.9             1.6            0.9 

0.6 

1.2 

1.6 

Off  New  Castle. — The  results  given  in  the  table  refer  only  to  one-third  of  the  width  of 
the  river  nearest  the  Delaware  shore.  They  should  not  be  used  for  the  other  two-thirds  of  the 
width  of  the  river.  This  table  is  based  on  observations  made  in  the  month  of  August. 
The  greater  river  current  at  certain  times  of  the  year  will  cause  changes  in  the  velocities 
and  in  the  times  of  slack. 

Philadelphia,  foot  of  Petty  Island, — This  table  is  based  on  observations  made  in  the 
month  of  July.  The  greater  river  current  at  certain  times  of  the  year  will  cause  changes  in 
the  velocities  and  in  the  times  of  slack. 
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TABLE  10.— CURRENTS. 


HIGH  WATEB. 


Hours  before. 


Hoan  after. 


LOW  WATSa 


Hoars  before. 


Honn  After. 


0 


Current  8tation$  in  Chesapeake  Bay,  rrferred  to  time  of  tide  at  Old  Point  Contort,  Va,    See  pp.  89-82. 


Station  (1) 


About  2.2  miles  N.  fnm  Lynn  Haven  Inlet. 


0.0 


S760  W 


0.6 


N883W 


1.0 


N720W   N560W 


1.1 


0.9 


N40OW 


0.2 


0.0 


0.0 


X  760  E    8  86°  E 


0.6  1.0 


S67o£|  S49<'E 


1.2 


S30<>E    S12<>E 


1.1 


0.9 


0.3 


Station  (2) 


N"  780  W 


N650W 


0.4 


1.0 


N520W 


1.2 


N89oWi  N26o\V 


About  7.8  miles  S.  85^  E.  fh>m  Old  Point  Comfort  Light. 

N80<)E    N800£ 


1.2 


I 


1.0 


N130W 


0.5 


0.2 


0.2 


S8PE 

S620E 

0.8 

1.1 

S430£:  S24<:E 


S   5o£ 


1.2 


1.1 


0.8 


0.0      ! 


SUtion  (3) 


About  3.8  miles  N.  80°  E.  fhnn  Old  Point  Comfort  Light. 


N720W1N630W  N540WtN45^W  N36=W  N27oW 


8S6<>£ 


0.4 


1.1 


1.4 


1.4 


1.2 


0.6 


0.4 


SMPE    SOo'^E    S740E    S  83^  £    KSS'^E,  KTV^E     . 


0.4 


1.2 


1.6 


1.7 


L6 


1.1 


0.0 


Station  (4) 


About  0.7  mile  S.  55o  W.  ttom  Old  Point  Comfort  Light. 


W 


0.9 


S840W'S780W   S72oW|S602W    SOO^W    N78oE     N  78°  E  i  X  70^  E    N  62^  £   N540E,N46oE 


L3 


1.4 


L4 


1.0 


0.2 


0.8 


0.8 


1.3 


1.5 


1.6 


2.2 


N38«E  N873W 


0.7 


0.5 


Station  (5) 


About  4.8  miles  S.  88°  E.  from  Back  Blver  Light. 


sioow 


0.7 


N60OW 


0.2 


N480W  N360W 


0.9 


1.3 


N24°W  N120W 


1.5 


1.4 


N 


N 


1.1 


1.1 


N  120  E  ,  S  64°  £    S  47<3  E     S  80o  E    S  13<>  E     S  4^  W 


0.6 


0.3 


1.0 


1.3 


1.3 


0.9 


Station  (6) 


About  2.8  miles  S.  42°  E.  ftma  York  Spit  Light. 


N890  W  ,  N210  W   N  3°  W    N  150  E    N  33°  £  I  N  61°  E    S  16°  E 


0.5 


0.8 


0.9 


0.8 


0. 5      I      0. 1 


0.6 


S160E 


S60E  '  S40W    S14°W    S240W    834°  W    N4&=W 


0.6 


0.9 


1.0 


1.0 


0.7 


0.3 


0.3 


Station  (7) 


About  4.5  miles  S.  77°  £.  from  York  Spit  Light. 


N60oWlN42oW 


0.1 


0.5 


N240W   N60W    N120E  ;  N30^E    N48o£  ,  X482E 


0.8 


0.9 


0.8 


0.5 


0. 1       1      0. 1 


S23°  £j  S12°E 


0.5 


0.9 


Sio  W    S140W 


LO 


LO 


sarow  S4o<^w 


0.7      >      0.2 


SUtion  (8) 


S210W  S290W   S370W 


1.0 


0.8 


I 


0.3 


0.5 


About  1.2  miles  X.  80o  £.  fW>m  Wolf  Trap  Light. 

N12^E 


N  200  W  N 12°  W    N  4°  W  !  N  40  £  I 


0.8 


1.0 


1.0 


N40E 


1.0 


N20OE 


0.7 


0.1 


8  50  E     S  30  W   S  110  W"  S  l»c  W 


0.6 


0.9 


LI 


LI 


Station  (9) 


About  2.6  miles  S.  929  E.  fhnn  Windmill  Point  Light. 


S210E 


L3 


S190£ 

SI70E 

0.9 

0.2 

N  18°  £    N  250  E 


0.7 


1.2 


N32o£ 

N390E 

N890E 

L3 

1.2 

,      1.2 

1 

N46o£    S30OE 


0.7 


0.2 


S28o£ 


0.0 


S260E'  S240£  '  SSS-E 

L4 


L8 


L6 


I 


SUtion  (10) 


About  6.1  miles  K.  IBP  £.  from  Smiths  Point  Light 


S720E 


0.4 


S  520  £    S  45<^  £  <  N  58°  £    N  440  £ 


0.4 


0.2 


0.2 


0.4 


X30o£    N170E     N17o£l  N30E    NUOW 


0.5 


0.5 


0.5 


0.4 


0.8 


N250W  N740E    NSSf'E 
0.1 


S79CE 


0.1 


0.3 


0.4 


SUtion  (11) 

About  2.2  miles  S.  38°  E.  from  Point  Lookout  Light. 

S  460  E    s  S60  £ 

S230£ 

SI30E 

N72o£    N540E;N890E 

N39=>£    N210E 

N830E 
0.2 

S840£ 

8760E' 

Sa2oE 

SSO^'E 

0.8 

0.7 

0.5 

0.2 

0.4      '      0.6            0.6 

0.6      1      0.2 

0.6 

0.7 

0.8 

0.8 

TABLE  10.— CUERENTS. 
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HIGH  WATER. 

LOW  WATER. 

1 

Houn  before. 

Hours  after. 

Hours  before.                                Hours  after. 

3 

2 

1 

0             1       !       2             3 

3       1       2 

1             0       '       1 

1 

2 

3 

Current  siaiians  in  Chesapeake  Bay,  referred  to  time  of  tide  at  Old  Point  Comfort,  Va,    See  pp.  89-92. 

SUtion  (12)                                               About  2.8  miles  N.  57°  E.  from  Point  No  Point. 

S280W 

s 

S30OE 

S630E 

N88oEIN60oE 

N310E 

N  310 E  :  N  4°  E    N270  W  N55o  W 

■         •         • 

S70OW 

S380W 

0.4 

0.5 

0.4 

0.2      1      0.3           0.7 

1 

0.8 

0.8            0.7            0.5            0.3 

0.0 

0.1 

0.3 

Station  (18)                                          About  1.1  miles  S.  70<3  W .  from  Hoopers  Strait  Light. 

sseow 

S290W 

S210W 

N'20oE 

N290E    N38OEJN40OE     N46oE    N550E 

S720W 

S640W 

S550W 

S470W 

S390W 

0.5 

0.4 

0.2 

0.1            0.4            0.5      i      0.5      '       0.5            0.2 

1 

0.2 

0. 4            0. 5 

0. 6      1      0. 6 

station  (14)                                                    About  8.2  miles  S.  68°  £.  fh>m  Cedar  Point. 

'n12oW     S30E 

S130E 

S240E 

S  36°  E  1  N  Oo  W 

N9ow; 

NDoWjNlOoWNlO^W  NlloW  NlloW  N12oW 

N120W 

0.1 

0.1 

0.3 

0.3 

0.2            0.1      1      0.4 

0.5            0.6            0.7            0.7      !      0.6      ;      0.4 

0.2 

i    station  (15) 


About  1.4  miles  N.  B29  E.  from  Drum  Point  Light. 


ir67oE 


N720E 


0.5 


0.6 


N  760  E    N  81°  E 
0. 6      !      0. 4 


N850E  1  S50O  W|  868°  W     S68oW,  S87<>W 

I  I  I 


0.1 


0.2 


0.4 


0.4 


I 


0.4 


N720W 


0.3 


0.0 


N5»oE 


0.2 


N620E 


0.4 


N60OE 


0.5 


Stotion  (16) 


About  2.6  miles  N.  l^o  E.  ftom  Cove  Point. 


.  .   .  !  s  eo  w 

S40  W 

8  2°  W 

SloE 

S30E 

S50E       S50E  !n16oW 

N130W 

N  70  W    N  2o  W 

N  8°  E     N  8°  E 

0.0 

0.3 

0.7 

0.9 

0.8 

0.6 

0.2             0.2            0.1 

0.4 

0.5            0.5 

1 

0. 4            0. 2 

Station  (17) 


About  8.4  miles  S.  69°  £.  from  Holland  Point. 


K20E  INI80E 

SI50W 

8I50W 

0.3           0.1 

0.1 

0.3 

Station  (18) 

S 14°  W  .  S 14°  W    S 13°  W 


0.4 


0.5 


0.5 


S 13°  \V 

SI30W 

S120W 

N560W 

0.5 

0.4 

0.2 

0.1 

N40o\V  N240W   N50W 


0.8 


0.4 


0.4 


About  3.3  miles  S.  48°  W.  tYt>m  Bloody  Point  iiar  Lignt. 


N670E    NeioE 


0.4 


0.3 


0.0 


S330W 


0.2 


S270W    S220W    SI60W  j  SI60W 


0.4 


0.5 


0.4 


0.4 


s  110  w ;  s  60  w 


0.3 


0.1 


S  86°  E    N  85°  E 


0.1 


0.3 


N78«>E!  N690E 


0.4 


0.4 


Station  (19) 


About  2.0  miles  N.  75^  W.  from  Tighlmans  Point. 


S180W 

S270W 

sseow 

S460W 

S550W 

0.1 

0.2 

0.3 

0.3 

0.2 

S65oW|N21oE 


0.1 


0.2 


N210E 

N220E 

N240E 

0.2 

0.4 

0.5 

N  250  E  ,  N  26°  E    N  270  E 


•        ■        • 


0.5 


0.4 


0.1 


0.0 


Current  etatione  in  Chesapeake  Bay,  referred  to  time  of  tide  at  Baltimore,  Md,    See  pp.  97-100. 


Station  (1)                                                       About  1.6  miles  S.  17°  £.  from  Thomas  Point  Light. 

K20OE 

N220E 

N240E 

N260E 

X  28°  E 

SI60W 

SI80W 

SI90W    S210W 

S230WJS250W 

1 

.    .    .    ;  N  16°  E 

N190E 

0.5 

0.6 

0.5      1      0.4 

0.1 

0.2 

0.5 

0. 6            0.  6 

0. 5            0. 3 

0. 0            0. 2 

0.5     ' 

Station  (2)                                                                   About  1  mile  east  from  Sandy  Point.                                                                           , 

1 

N270E 

N220E  'NI80E    NI30E  '  NI90E 

1 

S350W 
0.1 

S800W;IS290W    S240W    SI90W    SI40W 

S  90  W  1  N  310  E 

1 

N270E 

0.4 

0.7            0.7      \      0.5            0.3 

0.4      '       0.5            0.7            0.7      i      0.5 

1 

0. 2    ;     0. 1 

0.4 
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TABLE  10.— CURRENTS. 


HIGH  WATER. 


Hours  liefore. 


Honn  after. 


LOW  WATER. 


Hours  before. 


Hoars  after. 


Current  stations  in  Chesapeake  Bay^  referred  to  time  of  tide  at  Baltimore,  Md.,  See  pp.  97-100. 


Station  (3) 


About  3.6  miles  east  from  Seven  Foot  Knoll  Light. 


N180W    N40W    NlloE 

N25oB|N40oE 

N54oe'S21oE     81«oE|   S20E 

S12°W 

S26°W 

840OW 

S56oW,X18oW 

0.1            0.4      1      0.5 

0. 5            0. 4 

0.1            0.2       1      0.3      '      0.5      '      0.6 

0.6 

0.5 

0.3             0.] 

Station  (4)                                            About  2.2  mUes  S.  77°  W.  flrom  Craigfaill  Channel  Front  Light. 

N30OE    X30OE 

N30OE 

N30OE 

N30OE    SIOOWSIOOW     SIO^W   SIO^W 

1 

SIOOW 

SlOo  W 

S10°W 

•        •         • 

i  X30OE 
0.4 

0. 5      '      0. 8 

0.8 

0.5 

0.2            0.3            0.8             0.8            1.0 

0.9 

0.7 

0.4 

0.0 

Station  (5)                                                    About  1  mile  N.  39o  E.  fh>m  Seven  Foot  Knoll  Light. 

1 

NIOOW 

NIOOW 
0.5 

NlOoW 

NlOoW 

NIO^W 

NlOoW    S15oE| 

SI50E 
0.2 

S15°E 

S15°E 
0.4 

S15°E 

si5°e|nioow  Nia=w 

0.4 

0.6 

0.5            0.3 

0. 1      i      0. 2 

0.4 

0.3            0.1 

1 

0.2             0.4     ! 

Station  (0)                                             About  0.2  mile  S.  86°  W.  from  Craighlll  Channel  Front  Light. 

1 

niooeIniooe 

t 

NIOOE 

NIO^E    NIOOE      .    .     .    !S25oW 

S250W    S250W 

S25°W 

S25°W 

S26°W    N10°E  '  N10"K 

0.5            0.6            0.5 

0.4            0.2            0.0 

0.6 

0.6             1.0 

0.9 

0.5 

0.2            0.2            0.5 

Station  (7)                                             About  1.2  miles  X.  80°  W.  ftom  Craighill  Channel  Front  Light. 

S70OW  S70OW 

■         •         • 

N2y>E 

N250E 

N250E 
0.3 

N250E     y25oE,N250E 

N25°E     .     .    . 

S70OW 

S70°W 

S70°Tr 

.  1 

0. 5      1      0. 2 

0.0 

0.1 

0.2 

0.3             0.3            0.8 

0.2      ,      0.0      i      0.2 

0.3 

0.5 

Station  (8)                                                About  0.4  mile  S.  30°  W.  from  Cutoff  Channel  Front  Light. 

N4<K>W 

N400W"N400  W 

1 

•          as 

S80OE 

S8OOE    S80°e| 

S8OOE 

S80°E,S80°E    S80<>E 

1 

.    .     .   ]N40°w1n40°v' 

0.2 

0. 2      1      0. 1 

1 

0.0 

0.1 

0.2 

0.3 

0.3 

0.3            0.2      ,      0.1 

1 

0.0      '      6.2            0.3 

1 
Stetion  (9)                                                About  1  mile  S.  42°  W.  Arom  Cutoff  Channel  Front  Light. 

N70OW 

N70OW 
0.5 

X70OW 

870°  E     S70OE 

S70OE 

S70OE 

S  70°  E    S  70°  E    8  70°  E  '   .    .    . 

1 

N70°  W 1 N70O  W  ;  SIQPW 

1                  '               ' 

0.6 

0.1 

0. 2      '      0. 3 

1 

0.4 

0.4       '      0.4            0.3      1      0.2 

0.0 

0.3 

0.5 

aa 

Station  (10)                                             About  1.5  miles  S.  43°  W.  from  Cutoff  Channel  Front  Light. 

— 1 

N30°W  N30OW 

N30OW 

S750E 
0.2 

S  75°  E     S  750  E 

S  750  E  1 

S750E 

S  75°  E  '  S  750  E 

N30°W 

N30OW 

nsoowInww 

1 

0.3      j      0.2 

0.1 

0. 3            0. 4 

O.i      ^       0.4 

0.3 

0.2 

0.1 

0.3 

0.3            0.3     ; 

24862—02 31 
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SEYMOUR  NARBOWB  (Disooyery  Passage),  BRITISH  COLUMBIA,  1903. 


TIMES  OF  SLACK  WATER. 


JANUART. 

FEBBUARY. 

MARCH. 

• 

1  a 

1 

Day  of— 

Cnirent  turns  from— 

• 

1 

'Dayof- 

1 

Current  turns  from— 

• 

a 

i 

Day of— 

,         Current  tarns  from— 

W. 

Mo. 

W.  Mo. 

W.  Mo. 

NtoS. 

1 

StoN. 

NtoS. 

StoN. 

NtoS. 

StoN. 

NtoS.  St4>N. 

* 

1 

1 

NtoS.  StoN. 

NtoS. 

StoN 

' 

Th 

1 

0:06 

7:00 

I818O 

18:28 

ESI 

1:10 

7:25 

18:40    20:00 

|S     1 

0:20        6:20 

12:35 

18:50 

1 

F|   2 

0:45 

7:80 

14:06 

19:10 

iM     2 

2:10 

8:00 

14:80    21:00 

M     2 

1:00        6:50 

13:10 

19:40 

S 

3 

1:25 

8:10 

14:42 

20:10 

Tu    3 

3:00 

8:50 

16:40    22i06 

jTu    3 

1:50        7:25 

13:50 

20:«6 

;E        S 

4 

'      2:10 

8:50 

16:80 

21:20 

W     4 

4:15 

9:40 

16:26     28:20 

,W     4 

2:46        8:10 

14:45 

21:80 

M     5 

3:10 

9:40 

16:26 

22:86 

D   Th    5 

618O 

10:45 

17:25    .     .    . 

Th    5 

8:60       9:10 

15:50 

22:40 

3>  |Tu    6 

4:20 

10:30 

17:10 

28:46 

1 
1 

StoN. 

NtoS. 

StoN.  NtoS. 

V  F     6 

6:20      10:30 

17:00 

■         ■        * 

W     7 

5:40 

11:40 

18:10 

•        •        • 

f;  6 

1:00 

7:10 

12:00      18:40 

StoN.  NtoS. 

StoN. 

NtoS. 

StoN. 

NtoS. 

StoN. 

NtoS. 

N    S 

7 

2:20 

8:80 

13:20       19:40 

N'    S      7 

0:16       7:06 

11:40 

18:06 

Th 

8 

1:15 

7:40 

12:40 

10:15 

S  '   8 

8tl0 

8:80 

14:30      20:35 

S     8 

1:86      8:80 

13  K» 

19:10 

F     9 

8i47 

9:10 

13:50 

20:15 

M     9 

8:60 

10:20 

15:10      21:30 

!M,   9 

2:86      9:20 

14  HM) 

20:10 

] 

S    10 

8x86 

10:00 

14:40 

21:00 

P  Tu  10 

4:26 

10:60 

15:50      22:10 

P  Tu'lO 

8:16      9:66 

15HI0 

21 :10 

N 

S    11 

4iS0 

10s40 

15:30 

21:45 

0  W   11 

6:00 

11:20 

16:40      23:00 

W  11 

8:45     10:16 

15:50 

21:00 

P  i  M    12 

5<00 

11:80 

16:10 

22:80 

Th  12 

5:35 

11:60 

17:30      23:35 

Th  12 

4:20     10:86 

16:35 

22:40 

O 

Tu  13 

6:80 

12:06 

17:00 

23:10 

F    13 

6:05 

12:20 

18:30    .     .    . 

S 

F'13 

4:55      11:00 

17:25 

23:30 

W 

14 

6:00 

12:40 

17:45 

•            ■           a 

NtoS. 

StoN. 

NtoS.  StoN. 

S    14 

5:20      11:20 

18:00 

.     . 

1 

NtoS. 

StoN. 

NtoS. 

StoN. 

E     S    14 

0:25 

6:40 

12:60      19:20 

NtoS.  StoN. 

NtoS. 

St«N. 

Th  15 

0:00 

6:35 

18:20 

18:35 

8    15 

1:10 

7:05 

18:20      20:10 

8    15 

0:10        5-.50 

11:60 

18:50 

F 

16 

0:45 

7:20 

18:66 

19:45 

M    16 

2:05 

7:45 

14:00    21:10 

M    16 

1:00        6:25 

12:80 

19:40 

E 

s 

17 

1:35 

8:00 

14:So 

20:50 

Tu  17 

3:10 

8:30 

16:00    22:10 

Tu  17 

1:55        7:10 

13:00 

20;2^ 

.  s 

18 

2:35 

8:40 

16:00 

21:60 

C    W  18 

'       1 

4:20 

9:30 

16:06    28:10 

W''l8 

2:46       7:50 

13:5U 

21:29 

M 

19 

3:40 

9:20 

16:45 

22:46 

Th  19 

6:60 

10:30 

17:10    .     .     . 

Th  19 

8:60        8:40 

14:45 

22:20 

a  Tu 

20 

4:40 

10:25 

16:60 

•        ■         ■ 

1 
1 

StoN. 

NtoS. 

StoN.  NtoS. 

s 

F 

20 

4:60       9:50 

16  HW 

98:80 

StoN. 

NtoS. 

StoN. 

NtoS. 

F 

20 

0:10 

7:06 

11:40      18:10 

c 

S 

21 

6:26      10:40 

16:50 

•         •         • 

w 

21 

0:00 

6:10 

11:20 

17:45 

s    S 

21 

1:00 

M:10 

12:30      19:00 

' 

StoN.  NtoS. 

StoK. 

K  toS. 

Th 

22 

1:10 

7:26 

12:25 

18:50 

A   s 

22 

2:00 

9:16 

13:80      20:00 

A 

S   22 

0:20      7:26 

11:40 

I8K1O 

F 

23 

2:10 

8:46 

13:20 

19:35 

M   23 

1 

2:50 

9:66 

14:25      20:40 

M;23 

1:16      8:86 

12:50 

19:10 

s 

S    24 

8:66 

9:80 

14:15 

20:30 

iTu 

24 

3:30 

10:80 

15:20      21:30 

iTu 

24 

2:06      9:20 

18:60 

20:10 

A 

S    26 

3:85 

10:10 

14:55 

21:10 

W 

25 

4:05 

10:66 

16:10      22:20 

'W 

25 

2:60      9:60 

14:55 

21:10 

M   26 

4:10 

10:46 

15:35 

21:50 

Th 

26 

4:45 

11:20 

16:40      22:55 

Th  26 

8:86     10:26 

15:55 

22:25 

Tu  27 

4:45 

11:10 

16:25 

22:30 

•    F 

27 

6:10 

11:60 

17:25      23:35 

E  ;  F   27 

4:16     10:60 

16:50 

23:2J 

•  W  28 

5:20 

11:40 

16:55 

23:00 

E 

S 

28 

5:40 

12:00 

18:05    .     .     . 

•  ,  8    28 

5:00      11:30 

17:85 

.           -           • 

Th  29 

5:40 

12:10 

17:25 

23:40 

1 

NtoS.  StoN. 

NtoS.  StoX. 

F   30 

6:10 

12i86 

18:00 

•     • 

S    29 

0:05        5:40 

13:00 

18:15 

■ 

NtoS. 

StoN. 

NtoS. 

StoN. 

M   30 

0:45        6:00 

12:25 

19:00 

'  S    31 

0:20 

6:40 

18:00 

18:55 

Tu  31 

1:25        6:35 

12:55 

18:86 

ThiH  table  gives  tlie  predicted  120th  meridian  times  of  Middle  Slack  Water;  i)^  is  miduijrht,  12^  is  noon;  all  hours  lees  than  12 
tire  in  tlie  forenoon  (a.  ra.),  all  greater  are  in  the  afternoon  (p.  ni.)  and  when  diminished  by  12  gire  the  times  after  noon ;  for  insianc*'. 
15 :42  is  3 :42  p.  m.  The  heading  * '  N  to  S  "  in  the  body  of  the  table  means  that  the  current  which  had  been  setting  toward  the  north 
before  the  time  of  slack  water  will  begin  to  set  southward  shortly  after  that  time;  and  "S  toN"  means  exactly  the  reverse. 
Symbols  and  abbreviations  relating  to  the  moon :  #,  new  moon ;  ]) ,  1st  quar. ;  Q,  full  moon ;  C 1 3d  quar. ;  E,  moon  on  the  equator : 
X,  S,  moon  farthest  north  or  south  of  the  equator  (not  to  be  confounded  with  the  compass  directions  over  the  times  of  alack); 
A,  P,  moon  in  apogee  or  perigee.  The  times  in  heavy-faced  type  are  those  which  are  most  likely  to  be  followed  by  a  oonapamtiv^lv 
weak  current.  At  weakest  neap  tides  the  i)n.<4sage  may  be  made  at  all  stages  of  the  current.  The  current  at  spring  tide«  in  Sey- 
mour Narrows  attains  an  estimated  velocity  of  12  miles  or  more  yter  hour;  and  when  it  is  setting  strong  to  the  southward  heart 
and  dangerous  swirls  and  overfalls  form  along  the  south  shore  of  Maude  Island,  and  generally,  though  in  a  somewhat  leosmed 
degree,  over  the  surface  of  the  channel  bet  ween  Maude  Island  and  Kace  Point.    With  a  strong  northerly  set  of  the  current. 
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SEYMOUR  NARROWS  (Discovery  Passage),  BRITISH  COLUMBIA,  1903. 

TIMES   OF  SLACK  WATER. 


APRIL. 

Day 

MAY. 

JUNE. 

• 

s 

Day  of— 

r^ A.  ▲ 

• 
^ 

§ 

of-; 

a  Day  of— 

9  ' 

1 
Current  turns  from — 

1 

v.'UrreDii  xuros  irum —          i 

e 

\^urreui)  (.uros  iroiu — 

A 

a  w. 

1 

Mo. 

^   W.  Mo. 

1        1 

:^ 

W.  Mo. 

f 

NtoS.   StoN. 

NtoS.  StoN. 

1 

NtoS.   StoN.  NtoS.  StoN. 

NtoS.    StoN.  NtoS.  StoN. 

W 

1       2:00       7:00 

13:20    20:10 

F 

1 

2:80       7:15      13:40     20:46 

M      1 

4tl6        9:30      15:15      22:40 

Th 

2 

2:46      7:35 

13:55    21:00 

S      2 

8:26        8:10      14:40     21:46 

I>,Tu 

2 

6i80     11:0.)      16:50      23:40 

1 

;n 

F 

3       S:40      8:10 

14:45     22:00 

D    S      3 

4:36        9:20      15:45     28:00 

£ 

W 

3 

6:80     12:86      18:25    .    .    . 

S 

S 

4 

4:60        9:10 

15:40     28:26 

M     4 

0:00      11:00      17:10    .     .     . 

S to N.  N  to  S.  S  to  N.  N  to  S. 

1 

s 

5 

6:16       10.40 

17:00    .     .'  . 

StoN.  NtoS.  StoN.  NtoS. 

Th    4 

1 

0:35       7:10     18:40      19:45 

S-toN.  NtoS. 

StoN.  NtoS. 

Tu 

5 

0:25       7:06      12:40      18:30 

F  1    5 

1 

1:50       8:05     14:60     21:00 

M 

6 

1(00      7:20 

12:30      18:20 

W 

6 

1:30       7:66     18:60      19:40 

S 

6 

2:10        8:30     16:26     21:40 

Tq^    7      8:15      SiOO 

13:55      19:40 

E 

Th 

7 

2:20       H:36     14:60      21:00 

':  s 

7 

2:45       9:10     lOilO     22:80 

1 

W 

S 1     8:00      S:50 

15:10      21:00 

F 

8 

.    2:45       9:05     16:80     22:00 

M 

8 

3:15        9:50     16:60     28:10  ' 

E 

Th 

9       3:50      0:25 

16:00       22:10 

S 

pi      3:20       0:40     10:20    22:46 

o 

Tu    9 

3:50      10:80     17:20     28:60 

1 

10,       4:20       10:00 

16:40      28:00 

s 

10 

3:45      10:10     16:56     2:):20 

s 

W    10        4:30      11:05     18:00     .     .     . 

o.s 

11        5:00      10:;0 

17:25      23:40 

O   M 

21'      4:10      10:45     17:86    ... 

NtoS.  StoN.  NtoS.  StoN. 

s 

12        5:30      11:20 

18:00     .     .     . 

j 

'  N  to  S.  S  to  N.  N  to  S.  S  to  N. 

Th    11        0:80        5:10      11:50     18:40 

XtoS.  StoX. 

NtoS.  StoN. 

Tu 

12'     0:00       4:35      11:20     18:06 

F     12       1:20        5:45      12:15     19:10 

M  '  13        0:20        6:00 

12:00     18:86 

W 

13 

0:86       5:20      12:00    18:60 

A 

S     13|     1:60       6:30      12:55     19:40 

Tu   14       IJtO        6:80 

12:80     19:00 

S 

Th 

14 

1:20        6:05      12:40     19:86 

fS     14       2:80       7:20      13:30     20:20 

W 

15       1:40        7:00 

13:10     19i46 

F 

15 

2:00       6:50      13:20     20:10 

M     15        3tl0        8:15      14:20     21:00 

8  !Th 

le       2:80       7:40 

14:00     20:40 

A 

S 

16 

2:40       7:40      14:00    21:00 

Tu    16       4:00       9:80      15:00      21:40 

F 

17       8:26        8:05 

14:35     21:26 

s 

'     8:40        8:30      14:40     21:60 

a 

W    17 

4:40    10i40      16:10      22:40  , 

A     8 

18       4:10        9:05 

15:35     22:40 

M 

^   9        1 

23       4:20       9:40      15:35     28:0^ 

E 

Th  18 

6t46    11:60      17:35      23:30  ' 

1 

S 

19       6:10      10:15 

16:25    28:40 

C 

Tn 

]9        6:10       11:10      16:55     .     .     . 

1 

F    19      6:40    12:66     19:00    .    .    . 

M 

20      6:06     11:86 

17:25     .    .     . 

1 

StoN.  NtoS.  StoN.  NtoS. 

StoN.  N  toS.  StoN.  NtoS.| 

\          StoN.  KtoS. 

\        1 

S  to  N.  N  to  S. 

i-W 

20       0:10      6t80     12:80      18:20 

S    20 

0:30        7:25     14il6     20:40 

Tu 

21  '      0:50       7:20 

12:60      18:40 

K 

Th   21        1:10       7:20     13:40      19:30 

S     21 

1:30       8:10     16:20     21x60 

W 

22 

2:10      8:20 

14:10      19:50 

F    22      S'OO      ^'^^    1^*^^    ^^'^ 

M    22 

2:25       9:00     16:10     22:40 

Th 

23 

3:00        9:15 

16i20     21:10 

S  I  23       2'^^       ^'-^    l»<^0    22tlO 

Tu  23 

3:10        9:40     16:50     28:16 

E     F     24,       3:40        9:55 

16:00    22:20 

1 

N 

1 

W     24        3:50      10:20     17:80    .     .     . 

S 

25  i       4:10      10:25 

16:46     28:16 

• 

1 

26        4:40      10:50 

17:20    28:66 

M    25       ^'^     ^^'-^^    ^^'^    ^^*^^ 

N  to  S.  S  to  N.  N.  toS.  S  to  N. ' 

•7 

1 

N  toS.  StoN. 

NtoS.  StoN. 

•  Tu  96       *'^     ^^'^^    **''**^    '    '    ■ 

P    Th   25       0:00        4:30      11:10     18:06 

1  _  _  1 _  __     ...  - 

NtoS.  StoN.  NtoS.  StoN. 

F  i  2fi       0:60       5:20      12:00     1S:46  ' 

•   M 

Tu 

27         o:0&      11:10 

17:66    .     .    . 

28       0:80       5:35 

11:50     18:36 

W I  27      ®-^®       ^'-^^     ^^'■''^    ^^*^® 

S 

27        1:80        G:2U      12:40     19:80 

\V 

29      1:10       8:10 

12:25     19:10 

2^   Th  28      ^'^      ^-^^     ^^-^    ^*'^® 

S  !  28        2:06         7:20       13:2ii       2U:I0 

N   Th 

30 

1:46        6:40 

13:00     20:00 

^    F    29      ^'^®       ^'^     ^^-^^    '^-^^ 

M     29       2:45        8:25      14:20     20:60 

1 

iP 

S    20      ^'^^      '^'^^     ^^'^^    ^^^ 

E:Tu    30        8:20        9:30       15:20      21:30 

1 

IS     31,      8:10        8:20      14:15      21:30 

ock. 

swirla  and  overfalls  of  greater  magDitude  and  danger  occur  just  to  the  northward  of  Kipple  K 

Tlie  water  seems  to  boll  and 

-whirlpools  are  formed  large  enough  to  engult  a  small  vessel.    Great  trees  witli  their  root8  and  branches  attached  will  be  turned 

j  end  over  end  and  around  and  around.    The  currents  in  Seymour  Narrows  are  quitu  irru^'ular  (see  the  results  obtained  by  Lieut. 

1  Commander  £.  K.  Moore, ' 

U.  S.  N.,  given  on  page  490),  and  mariners  are  advised,  therefore,  to  be  on  hand  a  sufficient  time  before  { 

the  tabulated  times  (say  half  an  hour  or  mure),  in  order  to  make  sure  of  the  desired  slack  water,  in  case  the  predictions  happen  to 

,  be  too  late.    If  bound  to  the  northward  a  vessel  should  be  on  hand  somewhat  before  the  time  given  under  '-  S  to  N"  iu  the  table. 

and  if  bound  to  the  soutliwnrd  somewhat  before  the  time  given  under  "  N  to  S"  in  the  table.    To  those  having  gootl  local  knowl-  1 

edge  it  is  usually  possible 

to  pass  south  for  about  »u  hour  after  the  current  begins  to  set  southward;  then  avoiding  the  stren{;tb  \  1 

of  the  current,  the  last  hour  antl  a  half  of  the  south  current  may  be  used,  that  is,  during  the  1>>  30"  before  the  time  given  under 

,  "S  to  N."    Strangers  should  never  vary  from  the  rule  of  passing  either  way  at  the  slack-water  period,  taking  care  t«  select  a 

time  of  slack  water  whirh  will  be  followed  by  a  favorable  current. 

i                                                                                                                                                                                                                            1 

4S4  TABLE  10.— CUBEENTS. 

SEYMOUR  NARROWS  (DlscoTery  PuMge),  BRITISH  COLUMBIA,  1803. 
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> 

w;  1 

l<M    IfltM 

IS-M 

22:30 

i« 

ij      5:30 

ll:4(    ■•:«•    .    .    . 

jTi. 

ll      0:10 

0:45 

ISIM    M:M 

Th 

2 

BlOO    lt<0« 

ie;io 

23:15 

StoH. 

Sto3.  8V»W-Nto8. 

AW 

2 

1:10 

7:40 

14t40     91:40 

F 

3 

•  :10    ItllO 

l»iU 

!  9 

2 

0«5 

0:30    ItiM     Ml  10 

Tb 

3 

2:20 

8:35 

IbU     »2:3. 

1 

StoN.  NloS. 

8wN. 

TtoS. 

M 

3 

1:15 

7:40     I4i4a     tliM 

.  F 

4 

3:00 

9M 

ItsM     «I4« 

s:  4 

0;M       7:10 

l4tU 

WitO 

8 

Tn 

i 

1:50 

8:10      15:20     tllM 

S 

5 

■  :H 

10. -00 

ICM     MtIO 

8|    5 

1:90       »M 

IBtOO 

■liM 

W 

6 

2,50 

0:05       10:00     2t>M 

o 

8 

6 

4:30 

10:40 

17100     n:4« 

m]    6 

2:1S       S;50 

lliU 

MitO 

A 

Th 

6 

S;» 

0:10      18:35     11:00 

E 

H 

7 

5:10 

11:20 

17:»     .     .     . 

8 

Tn 

7 

3:09       0:90 

l«iM 

tliM 

F 

7 

iM 

10:20      17:05    MiSG 

»toS. 

StoK 

KloS.  StaN". 

W 

8 

3:10       10:OS 

lliOO 

CIlU 

o 

6 

8 

4:40 

10:60    17!«    .    .    . 

Tn 

8 

•lOO 

(•4« 

IS:0O        18:10 

'o  Th 

9 

4,J0       10 :« 

lliU 

NtoS. 

atotl.  Nto8.  StoN. 

W 

g       0:!» 

i:>a 

12:40       lg:tO 

HtoS.  SteN 

NtoS 

SloN. 

8 

0 

0:00 

5:20       11:30      ISlOt 

Th 

10 

0:50 

7:20 

13:30       10:15 

* 

F 

10 

0:»       4JKI 

11:2S 

18:10 

M 

10 

OitS 

5:50      12:10      18l40 

Y  111 

1:30 

8:0t 

It:li      10  lU 

S 

11  I      Otto        B:W 

12:10 

1S|4( 

E 

To 

11 

!:«« 

0:35       12:55       18:10 

8  'l2 

1:26 

0:00 

UilO       M.-4* 

8 

12 1     I.»      e;l<l 

1!:I0 

lltie 

W 

12      liW 

1:30      13:50       10:50 

8    13 

3:10 

lOiOi 

ia:se      Sl:tS 

M 

13,      ll60        7:0S 

18:10 

1>:M 

Th 

13!    2.10 

8lt0      14:40      20:20 

S 

M    14 

4:20 

II1M 

18:10       33:10 

Tn 

U       tilO       8>M 

14:00 

M;W 

,F 

14       2>M 

1140      15:50      21:10 

Tn  15 

5:30 

UlSO 

1»:»     .     .     . 

.£ 

W 

10.     l:M      »iM 

U:U 

21:15 

a;  8    isj    4;oo 

10:40     11:00     22:10 

'StoN. 

VtoS 

SU>N,  XloS. 

Th 

16 1    tun    lOiOO 

l!i:40 

22:10 

1  S    16.     SiOO 

ItttO     18140      23:40 

W 

16 1      0:«. 

fl:40 

14:0»     M-.AO 

<1 

F 

17.     4it0     tins 

17:00 

23:00 

'Mil?         «:20 

11:40     IB>M    .     .     , 

Til 

.7(     .- 

7:40 

H:M     21 140 

S 

18       »:«     I*:10 

ISliO 

i 

StoN 

NtoS.  Slo-M.  NtoiS. 

P 

F 

18!    '^*' 

8:40 

UlM     >«:« 

atoM.  NtoS. 

3.toN. 

NtoS. 

N 

Til' 18 

7:10     I4:U     11:00 

S 

19 

,.u 

0:30 

10:05     *i:M 

s 

19         0:10         B:W 

14:08 

tlhU 

W   19 

8:10     U:4«     ItlOO 

t 

s:2o 

.:» 

10:20 

10:85       22:50 

M 

20        1:M       TM 

]S:IO 

tlitO 

Th  20 

0:00     IS:  10     11:40 

M    21 

5:05 

11:10 

17:10        Zl:10 

Td 

21         2;10        8'«) 

ISiOO 

MiSt 

P 

F'ai 

J:»5 

0:50    18:44     SS:Ofi 

Tn  22 

5:15 

11:55 

17:95       »:» 

K 

W 

22'       3:00        »:!» 

16140 

11:  OC 

• 

B    22 

4:20 

10:40     17:15     11:40 

W   23 

0:30 

12:40 

18:15      .      .     . 

Tb 

23         S:W       10d» 

tlitl 

t«:40 

Sl23l      5:10 

11:25       17:55    .     .     . 

,  Nto3. 

StoN 

NtoS.  SloX 

P 
• 

F 

24 1      4:<0       10:W 

17:40 

1      |hi»s 

3WN.  XtoS.  8toK. 

ThJ24l      »:» 

7:20 

13:40        1.1:50 

IKtoa.  StoK. 

KloS. 

Bto». 

E 

M    24"     OKO 

«:00       12:00       18:10 

F    25!     «M 

SllO 

14:ti       19:40 

S     25       0:«l       SM 

11:33 

18120 

Tu!26        »:« 

0:50      12:55      18:55 

0:00 

lft>»        3U:M 

S|26      l<0«      e:io 

12:20 

18:GS 

W    2B'       1:10 

7:45      13:40       10:30 

s 

8I27J       2:25 

lOiOi 

I«:a0       21 :35 

.MI27,      l!»6        7;05 

13:05 

10:15 

Th    27  j       1:« 

8:M       11:50      20:20 

!'|M'28[    3^*> 

11:10 
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TABLE  10.— CURRENTS. 
8EYM0UB  NAKHOWS  (DiecoTary  P>Mag«),  BRITISH  COLUUBlA,  1903. 

TIMKS  OF   SLACK    WATER. 


OCTOBER. 

~ 

DECKMBEIl 

1  . 

DayoT- 

Correot  turn*  from— 

3  Dayof- 

maftom- 

W. 

Ho 

vuriBui  lu 

8toH.  Nt«8.B.oN.Nto8. 

atoK.  NIoS.  atotf-NloS. 

UtoM.  NtoS. 

8I0N.  HtoS. 

Th 

1 

OiU       7K»     IttM     ItiM 

B 

§:  1 

1:00      B:(0      18:30     «1>40 

Tu 

SitO      0:40 

IS:0O      11:10 

F 

2 

ll«       8:00     UilO     <ll40 

Ml  2 

■iM      B:*0      10:00      22:10 

W 

4105     10:40 

1S:>0      21:*S 

S 

3 

:>40       0:0*     lilU     tt:tO 

Tti    3 

4lM    IliOO      18:30      21.'t* 

Th 

4iU     IlitO 

18:05      92:40  1 

8 

4 

•>4i      10:00      10:20     t&M 

O 

W     i 

titO     Ill40      17:00      »:!« 

0 

P 

»:U     IttOO 

1*:*0      23:15  1 

E 

M     5 

4lW      ]0:4S       10:**      23:0* 

Tb    5 

tlU     llll*      17:25      23:33 

N 

8 

«:0t     Iti40 

17:tt      23:50 

0 

Tn    6 

*:Z0      11:40       n:30      Jl-M 

F     6 

•tM     ISlM      17:*0   .     .     . 

S 

6'     ai&O     1I:U 

18:110     -     .     ■ 

W     7 

«tOO      IJilE      17;S0    .     .     . 

MtoS.  atoK.  NtoS.  StoN. 

NtoS.  8loN. 

NtoS.  StoN. 

NtoS.  SloB.  NtoB.  StoX. 

S'   7 

0:10        7:00      iSiSS      18:29 

P 

M 

7        0:30       7lW 

14)06      18:50 

Th'  8 

0:00       »M     into     10:10 

S 

s;  e 

0:V>        J!40     l4lM       10:00 

Ta 

8        1:1*      8lIJ 

14tM      10:59 

Fi» 

0:20      JlU     1):M     13:4* 

M     9 

1:2*      BiM     IStOO      10^45 

W 

9         3:00        OHM 

U:40      21:10  ' 

S    10 

1:05       SlOO     14>M     lOilS 

PTn  10 

2:0*      S:IO     ia>00      20:10 

Th 

10         1:S5         1:5} 

lOli*      22:30  : 

S 
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litO       S:4«     ■«■»     1«:»0 

<i 
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T,i 

15 1     SiOi       BiU 

14:30      2O:S0  ■ 

;p!  p!l6'     I'K      T-M    U:40    to:*a 
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1  S  :17        1:3*       3:20      1*:30    KIlIO 
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• 
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• 

F 
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U 
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s 

22 
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Tu 

22,      0:«       7:40 

14:10      18:95 

F   23 

0:1*        7l«0     UlM       ]8:5S 

M 

23 

1:05      SlOO     l4tM      18:20 

A 

W 

23:      1:S0       8:M 

14:50      18:30  . 
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1:00      7t40     14lM      10:20 

Tn 

U 

1:4*      SiBO     IS:m      20:1* 

Th 

24!       1:5*       OlOO 
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■S    S   35 

1:10       SiM     11:00     20:00 

A 

W  25 

2:23      1140     lOilO      Z1:3U 

F 

25        2:40       0:** 
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0 
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" 
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M 
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0:tO       8:1*     ISiSO    S»:00 

M  3C 
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TABLE  10.— CURRENTS. 


8ER6IU6  NARROWS  (Peril  Strait),  ALASKA,  1903. 
TIMES  OF  SLACK  WATER. 


JANUARY. 

• 

a 

FEBRUARY 

m 

MARCH. 



Moon. 

Day  of- 

Current  turns  from— 

Day of— 

Current  turns  troia— 

m 

Day  of— 

Current  turns  fton 

W. 

Mo. 

S    W.  Mo. 

W. 

Mo. 

1 — 

StoN. 

NtoS.  StoN. 

NtoS. 

NtoS. 

StoN. 

NtoS. 

StoN. 

StoN.  NtoS.  StoN. 

NtoS. 

Th 

1 

6:10 

12:00      18:30 
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£    S 

1 

0:35 

7:00 

12:45 

19:15 

»! 

1 

6:00      11:50 

18:15 
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StoN.  NtoS. 

S  to  N. 

IM 

2 

1:05 

7:35 
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NtoS.  StoN. 

NtoS.  StoN. 

,F 

2 

0:20 

6:50    12:86 
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2:00 
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0:05        6:40 
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0:55 
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3:25 
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NtoS. 
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NtoS. 
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8:40      10:00 
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10s50    17:06 

28:25 
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6:40 
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StoN.  NtoS. 

StoN. 

NtoS. 

1 
1 

StoN. 

NtoS.  StoN. 
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12:45 

19:10 
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19:46 
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9:45 
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9 

li20      7:45 
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2:00 

8il5      14:40 
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16:40 

22:45 

P   Tu 

10 

2t80      8:45 

15:00 

21:10 

N 

S 

11 

SiOO 

9il0      15:25 

21:30 

Th  12 

5:05 

11:05 

17:25 

23:25 

W 

11 

8:26        9:35 

15:40 

31:50 

P 

M 

12 

8:50 

10:00      16:10 

22:20 

E   F    13 

5:40 

11:40 

18:05 

■         •         • 

Th: 

12 

4:06      10:10 

16:20 

22:30 

OiTu 

13 

4i40 

10:40      17:00 

23:00 

1 

NtoS. 

StoN. 

NtoS. 

StoN. 

c  f; 

13 

4:45      10:50 

I7H)5 

23  .-05 

;w 

14 

5:20 

11:20      17:40 

23:40 

i  S    14 

0:00 

6:30 

12:20 

18:45 

E  , 

s 

14 

5:25      11:30 

17:40 

23:40 

,Th 

15 

6:05 

11:55      18:20 

•        ■         • 

;S     15 

0:85 

7:00 

12:55 

19:20 

s 

15 

6:00      11:50 

18:20 

*         •           « 

1 

NtoS. 

StoN.  NtoS. 

StoN. 

M:i6 

1 

1:15 

7:50 

13:40 

20:10 

NtoS.  StoN. 

NtoS. 

StoX. 

F 

16 

0:15 

6:50      12:40 

19:10 

Tu  17 

2:05 

8:40 

14:80 

21tOO 

i  M 

16 

0:10        6:35 

12:30 

19:00 

E     S 

17 

1:05 

7:30      13:25 

20:05 

C  ,  W   18 

8:00 

0^30 

15:40 

22:05 

Tu 

17 

0:50        7:20 

13:15 

19:44> 

1 

18 

2:00 

8:20     14:15 

20:40 

iTh  19 

4:10 

10:40 

16:50 

28il0 

|\V 

18 

1:30        8:10 

14:00 

20:80 

M 

19 

2:45 

9:15     15:20 

21:40 

F    20 

5:80 

11:40 

18:00 

•        ■        • 

Th 

19 

2x80        9:00 

I61OO 

21::*6 

c 

Tu 

20 

3:50 

10:10     16:25 

22:45 

i 

StoN. 

N  to  S. 

StoN. 

NtoS. 

S     F 

20 

8i85     10:00 

I61IO 

22:90 

W 

Th 
F 

21 

22 
28 

5il0 

StoN. 
0:00 
1:00 

11:20     17:50 

NtoS.  StoN. 

6:15     12:20 

7:80    18:40 

•               9               • 

NtoS. 
18:50 
19:55 

s ;  S    21 

a;S    22 

•M    23 

0:20 
1:20 
2:45 

6:40 
7:40 
8:40 

12:50 
18:55 

14:40 

19:10 
20:10 
20:50 

1    S 
S 

21 
22 

4i40     11:06 
6t00    12:10 

StoN.  NtoS. 

17:20 
18:80 

StoN. 

28:40 
NtoS. 

s 

S 

24 

2ilO 

8(20      14:40 

20:40 

To- 24 

8:05 

9tl6 

15:25 

21:30 

<  M 

23 

0:46       7:10 

18:20 

10:4O 

A 

s 

25 

St56 

9:00      15:15 

21:20 

W   25 

8i45 

9:50 

16:00 

22:05 

Tu 

24 

1:60      8:10 

14:16 

20:;eO 

M 

26 

8:85 

9:40      15:50 

22:00 

Th  26 

4:20 

10t25 

16:80 

22:40 

\V 

25 

2:30      8:60 

14:65 

21:00 

To 

27 

4i05 

10:15      10:20 

22:30 

•  '  F     27 

4:50 

11:00 

17:10 

23:10 

Til 

26 

8:20      9:26 

15:35 

21:40 

•    W 

28 

4i40 

10:40      17:00 

23:00 

1       1 

5:25 

11:20 

17:35 

23:40 

E,  F 

1 

27 

3:55      10:00 

16:05 

22:20 

Th 

29 

5:15 

llilO      17:40 

23:35 

1 

•  ,  S 

28 

4:30      10:30 

16:40 

22:45 

F 

30 

5i50 

11:40      18:05 

■         •         ■ 

S 

29 

5:00      11:00 

17:15 

23:20 

1 

NtoS. 

StoN.  NtoS. 

StoN. 

1       1 

1 

M 

30 

5:40      11:35 

18K)0 

23:50 

1     1  S 

• 

31 

0:00 

6:20      12:20 

18:40 

Tu  31 

■ 

6:20      12:00 

18:35 

•          •          • 

This  table  gives  the  predicted  135tli  meridian  times  of  Middle  Slack  Water;  0^  is  uiidnigbt,  12^  is  noon;  all  hours  less  than  12 
are  in  the  forenoon  (a.  m.)  all  greater  are  in  the  afternoon  (p.  ra.)  and  when  diminished  by  12  give  the  times  after  noon ;  for  inatanc*. 
15:42  is  3:42  p.  m.  The  heading  *'  N  to  S  "  in  the  body  of  the  table  means  that  the  current  which  had  been  setting  toward  the 
north  before  the  time  of  slack  water  will  begin  to  set  southward  shortly  after  that  time ;  and  *'  S  to  N  "  means  exactl}-  the  reTerse. 
Symbols  and  abbreviations  relating  to  the  moon :  #,  new  moon ;  D ,  Ist  quar. ;  O1  faH  moon ;  ^ ,  3d  qnar. ;  £,  moon  on  the  equator : 
N,  S,  moon  farthest  north  or  south  of  the  equator  (not  to  be  confounded  with  the  compass  directions  over  the  times  of  slack) ;  A.  P, 
moon  in  apogee  or  perigee.  Slack  water  usually  laste  from  five  to  twenty  minutes;  those  slacks  which  oocur  under  the  heading 
"N  to  S  "  are  locally  known  as  "  High  Water  Slack/'  and  those  under  «'  S  to  N  "  as  **  Low  Water  Slack,"  although  high  and  low 
waters  do  not  occur  until  about  two  hours  later.  The  times  in  heavy-faced  type  are  those  which  are  most  likely  to  be  foUowied  by 
a  comparatively  weak  current.  At  weakest  neap  tides  those  with  good  local  knowledge  pass  through  Serglus  Narrows  at  all 
stages  of  the  current.  The  current  at  spring  tiden  in  Sergius  Narrows  attains  an  estimated  velocity  of  10  to  12  milea  per  hour  in 
the  narrowest  and  worst  part  of  the  Narrows,  between  Eureka  Ledge  and  the  north  shore.    When  the  current  is  running  strong 
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8ERGIU8  NARROWS  (Peril  Strait),  ALASKA,  1903. 
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SEBOinS  NABBOWB  (Peril  Stnit),  ALAJ9KA,  1903. 

TIKB3  OF  SLACK  WATBB. 


StoS.  StoN.  MtoS 

8t»N. 

HloB. 

StoK. 

MtoB.  StoN. 

SloK. 

NtoS. 

SUN. 

KtoS. 

P  w 

1 

<l*t        »:!»       KM 

2!M 

s 

1 

tiM 

tltM 

lJi4« 

Tn 

1 

•>U 

7>«0 

11:10 

!•:» 

JTh 

3 

4i»a    IliM      1T:1S 

m:4» 

SUM. 

MtoS.  StoK. 

NtoS- 

A 

W 

» 

U4S 

B>«0 

14:l» 

M:M 

If 

3 

•MM    lliia     ISiW 

8 

2 

0:01 

•>t( 

I«i4« 

10)00 

m 

3 

Ii4l 

BiM 

t4lU 

11:00 

i 

StaM.  StaB.  BmS. 

HtoS. 

H 

3 

1:1B 

7i4« 

1*>M 

MlOt 

F 

4 

8:15 

0:10 

IdU 

31:40 

Is 

i 

OM      IiIO     ItiU 

1»4( 

8 

Td 

i 

3:10 

SiM 

14>4« 

MiH 

9 

S 

8:50 

lOHM 

1B:00 

«:I0 

9'  5 

IJU      Bil*     Ititt 

MtM 

W 

5 

SiOO 

>:10 

liiM 

tliM 

o 

8 

6 

4:80 

10-JO 

10:35 

»:40 

e 

Sitf      SiU     ItiOS 

■ItlU 

A 

Th 

6 

iM 

>:M 

IflU 

ntoo 

B 

H 

7 

4:55 

11:00 

17:10 

33:10 

8  Tn 

7 

i>3a     t.ia    low 

11)40 

o 

F 

7 

4:I> 

1D:M 

llili 

■■iW 

iTn 

8 

5:30 

tIJO 

17:45 

31:40 

W 

8 

tM     10:10     ItilO 

111  to 

8 

8 

4:«l 

10*) 

ITiM 

moo 

'w 

9 

5:00 

11:50 

18:15 

OTh 

S 

«:W      10  ;M     1«:U 

M.W 

8 

9 

»iM 

11:10 

17)40 

tli40 

If  to  8. 

StoN 

IT"'^ 

A 

F 

10 

S:lft     ll:tO    i;i» 

»>» 

H 

10 

840 

11:4£ 

18:10 

!Th 

10 

0:05 

0:15 

18:SS 

S 

11 

i-M     UM    18>M 

UlM 

KtoS. 

StaN. 

HtoS.  StoK. 

:  F 

11 

0:40 

7ilt 

UM 

10:33' 

9,13 

B;*]      UaO     IHlU 

S 

Tn 

11 

OiM 

8:1£ 

11:10 

18:48 

8 

13 

1:1S 

B>«0 

13:50 

10:30 

! 

irto&  SloS.  KloB. 

HtoM. 

W 

la 

OiM 

T:«0 

U:S6 

l*:a) 

S 

13 

1:30 

iriW 

UM 

11:30 

H    13 

•iM       9.x      12:W 

■til* 

Th 

18 

ItlO 

7:4« 

11«> 

20:00 

S  « 

14 

ti40 

lOlOI 

U:IO 

33:40  : 

Tc 

14 

IM       T:St      1B:20 

I«>4( 

V 

14 

liM 

HlU 

14  :U 

30:40 

i^ 

15 

1:00 

11:M 

1T:4( 

z 

W 

16 

KM       SM      IttOO 

MilO 

a 

B 

15 

•i4B 

tilt 

U>M 

11:50 

SloK. 

KtoS. 

BtoN. 

KtoS. 

Th 

la 

*IM      SiOO      16:00 

iiiie 

S 

16 

4l00 

lOtU 

I«t4S 

38  H» 

Iw 

16 

0:00 

B:10 

lliM 

1>:0S 

a 

F 

17 

SlU      BiU     l«iM 

MiM 

u 

17 

■iM 

lllM 

ISlOO 

|Th 

17 

1:10 

7J10 

14100 

90:M 

9 

18 

4>U    lliW     ITiM 

UiM 

litotr. 

KtoB.  StoN. 

Ktoa 

p|  F 

18 

3:85 

8:H 

IMN 

11:10 

S 

19 

«■••    Itll*     IStU 

j[ 

Tu 

18 

0:10 

•>4t 

ItiOt 

lt:M 

« 

19 

l:3S 

0:35 

15:40 

11:50 

StoM.  NioS.  aioK. 

IftoS. 

W 

19 

1:4S 

«H» 

14t» 

fOiU 

t 

8 

20 

4. -05 

10:10 

1B:35 

33:>0 

H 

30 

0:U       ItflO     ItlU 

IVtM 

Th 

20 

2:50 

0:00 

ISitO 

31:15 

M 

31 

4:50 

10:50 

17  H» 

33:10 

N 

Tu 

31 

1:10        g:IO      UltO 

M:tO 

p 

F 

21 

1:10 

»M 

ItM 

1S:10 

Tn 

22 

S:1S 

11:30 

17:45 

13:40 

W 

32 

3:00        0.10     1S.H 

21:30 

• 

8 

23 

4:M 

10:30 

10:40 

ia:*o 

W 

23 

9M 

n-M 

18:30 

Th 

23 

3:S0      10;00     IBllO 

1X:30 

8 

23 

S:10 

11:10 

1T:15 

38:35 

KloS. 

SUN. 

Ktoa 

SUN. 

• 

F 

?* 

iM      10:40      17^00 

»:00 

£ 

H 

24 

iM 

11:40 

18:15 

Th  24 

0:15 

0:50 

11:15 

10«) 

S 

25 

t:is    11:10    nm 

2B:40 

Kioa 

StoK. 

NtoS. 

StoN. 

fI26 

0:55 

»I« 

13:15 

13:45 

8 

26 

KM     UM      18:30 

Tu  25 

OflO 

•  :» 

11:18 

18:45 

8  '36 

1:40 

BilO 

14:10 

10:40 

NtoS.  StoN.  NtoS. 

BloN. 

W:26 

0:38 

7:10 

11:00 

10:30 

a 

8    37|     1.40 

•llO 

l*iM 

31:40 

M,27 

0:11        «.M       11:40 

1»:10 

Th  27 

i,» 

T:M 

13:50 

20:15 

J 

H    381     t>«0 

10:M 

l«:l( 

M:*a 

E 

Ta  28 

IM       7*i      11:2S 

1»:6S 

V    28 

S>4t 

14:40 

31:00 

Tn  29     »>00 

ll!»» 

17)10 

\V    29 

1:40        8:2S       14:20 

20:4S 

p 

S    29 

till 

»H9 

1(1(0 

32:10 

StoK. 

SUS. 

8  UN. 

xus. 

t 

Th'30 

l:4S     •:»     1S:20 

11:40 

8    30 

4:te 

■•iM 

17)00 

lilfO 

A 

W   30 

OrfW 

•no 

It:f0 

18:h! 

k:3, 

4<00    IthKt     IBitO 

a2:6S 

M|31      •■» 

11:00 

18i» 

Tbh  Ubl>  glvf  ths  pndiotiid  lUtb  marldLlu  UmH  of  Middle  81» 

ck  Walar:  0>  la  midnight,  12»  i>  dm 

n:atl 

onnleaathu    | 

1!  are  In  Che  ronnODD  <*.  m.l,  all  crealer  u«  tn  tb«  aflernwD  (p.  m.)  a 

nd  wbi- 

dlmlnlahed  by  1!  give  the 

neinoi 

b;  for 

!  lli*MI>oe,U:«2  ia  3:42  p.m.    Ttaa 

beading  "S  to  S"  In  the  body  of  t 

1  Moard  ths  north  before  the  tlmB 

of  tUok  w.t.r.  wlU  begin 

to  «l  aonthwa 

nlibonly  after  that  time: 

aod  -8 

U  K" 

lOiactlytbereverM.    Bjinboli  and 

abbravlatlona  relating  to  th 

•,  ne 

e.Jd 

OUT.: 

,  B,  mwD  on  the  equator^  N,  S,  ma 

Dfanbeat  north  orwuth  o 

uatorl 

OTer  tha  timea  of  alackl ;  A.  I-,  mo 

on  iB  apogee  or  perigee.    «1 

«:k  mawr  Qanally  laata  from  Htb  to  twenty 

;  theae 

alacka 

I  wbkb««ornnd«-thabMdiog"JJ 

toS'are  locally  known  aa 

■  High  Waur  Slaek.-  and  ttaoa.  osder  ■■  S 

oN,"aa"  Low  Water   l 

SiMk,"  ■Itbough  hlgb  ud  la<r  w*ten  do  bot  wcai  uutU  abon 

two  bo 

.    The  tlmei  In  heavy-hoed  type  ai 

which 

Ian  moat  llksl;  to  be  followed  by  a 

coniparativBly  weak  cnrrent.    At  weakeat 

tbroogb  Serglna  Narrow*  at  all  nUgca  ..f  ilis  rurrenl.    Tha 

at  aprir 

g  tide*  In  Serglna  Narrow 

an  eatinuled    | 

1  velocity  of  10  to  12  milea  per  bour 

nlhe.,.rrowe,t«.d_w™j«rtofth^N.rr 

owa.  between  Eunka  Ledge 

andth 

a  north 

--I 

TABLE  10.-CUERENT8. 
SEB0IU8  NiLBB0W8  (Peril  Stnit),  iliASKA,  1903. 

TIMES  07  SLACK  WATEB. 


OCTOBEB. 

DECEUBEB.                          || 

i  D«y«f- 

i 

a 

Ih^of- 

i 

Dayof- 

CarrmtttiTnaftwn— 

Carrent  tnnu  fmni— 

a  w. 

Mo, 

W. 

W. 

Ho, 

StoN.  NtoS.  atoN.  NtoS. 

SloK.  NtoS. 

SloN.  HtoS. 

StoN.  NtoS.  StoN.  NtoS. 

Th 

L 

OiW    T.i»     IttlO     1»:U 

B 

S 

1 

IiOt      g:(0 

14:tO    10:40 

To 

t;l5       Sits      14:40    10:50 

V 

2 

ti«    Si»     14:»     W:M 

M 

2 

tiGU     e<«) 

11:19      21:19 

W 

1:00       ffi06      1S:20     21:29 

8      3 

■:U     SiM     IbW     «l:10 

Til 

3 

htO       0:35 

15:40      21:90 

Th 

1:40       0:40      18:00      22:10 

S 

i 

t>»      0:10      15:40     tl>4S 

0 

W 

4 

4tM       10:10 

10:20      22:29 

^ 

F 

4>10      10:30       ie:<9      22:40 

E    M 

5 

a:so    lOioo    ia:io    Ki» 

Th 

5 

4:40      10:40 

VM     28:00 

N 

8 

5:10      11:05      17:i9      23:20 

Z  Tu 

6 

«:m     10:35     l«M     a-M 

¥ 

6 

5:10      11:20 

17:85     28:^9 

P 

8 

1:50       11:40       18:10     .     -     , 

W 

7 

5:10      11:05      17:30     il:M 

g 

7 

0:00      11:90 

18:20    .     .    . 

NtoS.  SIoK.  yioS.  StoN. 

Th 

8 

5:45      11:45      18:00     »:»0 

NtoS.  StoN. 

NtoS.  StoN. 

MJ7 

OflO       0:M      12:20      18:5S 

F 

9 

fl:20      12:05      lS,a5    .    .    . 

s 

8 

a 

0:10       «:40 

11:40      10:05 

Tu'  8 

0:45       7ilO      12:55      10:40 

NtoS.  aioU.  KlflS.  9loN. 

M 

9 

1:00        IlSC 

■S:tO     20:00 

W     9 

1:80       S:1S    14:10     20:45 

8 

10 

0:15      SlU      12:50      10:» 

p 

Td 

10 

1:90        Sl4« 

14:30     21:00 

Th,10 

2:45        1:16     l»!l»      21:49 

,B    8 

U 

1:15      7lM     l*l40      20:10 

a 

W 

11 

S:OD        OlM 

16:40      SX:It 

B 

F    11 

3:55     10:«0    10:10    lt:00 

H 

12 

iM      BtM     lllM      21:10 

Tb 

12 

1:20     lOiU 

11:00   <>):M 

s 

13 

Gt30     11140    17:15    .     .    . 

1   Ta 

13 

B:ta      ftl4t-     IBiM      12:90 

F 

13 

5:40     11:00 

IStM         ,     . 

B(oN.  NioS.  SloN.  NtoS. 

W 

14 

4tM   lliOO     13:M     fB:4E 

SloK.  NtoS. 

SIoN.  NtoS. 

s 

13 

0:10       0:10      12:40    11:10 

Th 

15 

fltlO  ItiH     18>M    .    .     . 

E 

S 

14 

Oi4a     ::oe 

18:tO    1»:40 

Ml  14 

1:20       3:60      18:50    £0:10; 

3toN.  KtoB.  SMS.  HUiS. 

s 

15 

im     8:10 

14:20      20:30 

Tn  15 

1.20       S:H      14:90      21:00 1 

P    F 

16 

llOO       IM    1X40     »!l« 

M 

16 

2:45       8:95 

15:09      21:10 

w|ia 

1:01        ItlO       15:29      11:30' 

S 

17 

1:20       B:30      U:«     MiSS 

Tu 

17 

l:2S       0:W 

1S:49      21:90 

Th.l7 

l:4S       1:10      1«:«0      22:10 

E     § 

18 

3:10       ll:!0      1S:»      21  :W 

• 

W 

18 

4:00      10:10 

10:20      22^0 

f 

f!i8 

4:15     10:*0      18:10     22:40 ' 

U 

19 

5:45        0:55      10:00      22:10 

Th 

19 

4>4S      10:50 

17:05      28:00 

S 

19 

6:00     moo      17:20      23:20  | 

•  Tn 

20 

t:10      1<I:W      1«:4:     22:45 

P 

20 

9:25     tl:CO 

17:40     23:40 

20 

Ei40     11:10    18:00      28:90 

W 

21 

5:10      H.M      17:20     25:20 

8 

8 

21 

fliOO      11:40 

18:19    .    .     . 

M 

?1 

«il6    11:00      18:80    .     .    . 

Th22 

S:40      11:40       tB:00      23:50 

N  to  S.  3  to  K. 

NtoS.  StoN. 

NtoS.  StoN.  NtoS.  StoN. 

F 

23 

0:25      12:10       18:40     .     .     . 

9 

22 

0:10       lltt 

11:15      18:56 

Tu 

22 

0:20       Olio    lll40      10:10 

NtoS.  StoN.  NioS.  StoN. 

M 

23 

0:50       7:10 

18:00      10:85 

A 

W 

23 

1:00       ;:M    11:10      1«:I9 

S 

34 

0:80       TiOO     12:60      10:20 

Tu 

24 

1:20       8:00 

ISiSO      10:20 

Th 

24 

1:35       8:10    14:00     10:11 

3    S 

25 

1:10       7l4S     ItttO     20:05 

A 

W 

25 

2:1S       8:50 

14:45     21:10 

F 

25 

3:30       1:00    16:00     £1:10 

1       m'26 

2:00       8:10    14:S0      20:55 

D 

Th 

26 

3:20       tl:40 

15:60    21:10 

K 

g 

26 

3:11       V:4i    10:00     11:16 

i"   T,v27 

SlOO       S:tO    15:40    BEiOO 

!■■ 

27 

4:20     10:40 

l«:iO    M<10 

" 

S 

27 

4:11     19:10    17:00     tSiM 

!a  wise 

4ilO     lOltO    1«:4G    >t:05 

E 

S:!0     11:40 

18:00    .    .     . 

M    28 

1:40     11:50    18:00    ,     .    . 

Th29 

5lM     U:SO    17:45    .     .    . 

StoN.  NtoS. 

StoN.  NtoS. 

StoN.  NtoS.  atop.  KtoS. 

j 

SloN.  NloB.  8toN.  Nt»a. 

s 

29 

0:15       S:40 

12:60     WilO 

Tu[28 

Olio       6:40      12:50    10:10 

f;3o 

OlOS       S:>0    UlU    IBlSS 

1S:4G     20:00 

W|30 

litG       7t5t      14:10    10:10 

«[" 

1:00       IlSO    13140    £0:00 

Th 

31 

litl      8:10      15:00      21:00 

When  ibscarmKUrannlng  ■traDgit  la  not  nte  tor  any  veaael,  eapecLnlly  h  large  aua.  lo  pms 

froii 

D  below  Francie  Rocks  to  above 
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490  TABLE  10.— CURRENTS. 

Seymour  Narrows  tmd  Sergius  Narrows. 

In  order  to  satisfy  those  who  prefer  usiDg  the  old  rales  for  obtaining  the  times  of  slack 
water,  rather  than  the  pnblished  predictions  for  Seymour  Narrowa  and  Sefgias  Narrows,  the 
following  rnles  are  given  here: 

At  Seymour  Narrows,  for  high- water  slacks  add  4h  53m  to  Sitka  time  of  high  water,  and 
for  low- water  slacks  add  5h  to  Sitka  time  of  low  water.  The  resnlt  is  in  120th  meridian  time 
without  farther  correction.  The  mean  duration  of  slack  current  is  generally  about  12m,  but 
it  varies  from  about  30m  down  to  no  slack. 

At  Sergius  Narrows,  for  high- water  slacks  subtract  2h  from  Sitka  time  of  high  water,  and 
for  low- water  slacks  subtract  2h  from  Sitka  time  of  .low  water.  The  mean  duration  of  slack 
current  is  from  5m  to  20m«  At  the  end  of  high-water  slack  the  current  turns  and  flows 
southward  through  Sergius  Narrows  for  about  six  hours,  or  until  low-water  slac^k,  after 
which  the  current  turns  aud  flows  northward  for  about  six  hours.  The  high  and  low  tidei> 
occur  nearly  two  hours  after  slack  waters. 


The  following  tables  and  remarks  were  compiled  by  Lieut.  Commander  E.  E.  Moore,  XJ.  S.  N.^ 
Assistant,  U.  S.  0.  &  G.  S.,  from  the  current  observatious  he  obtained  in  1897  at  Seymoar 
Narrows,  British  Columbia,  and  Sergius  Narrows,  Alaska. 

Seymour  yarrotcB. 

h.  m. 

Mean  time  of  slack  after  higher  H.  W.    Sitka.     (58  Obs. ) 4  45 

Mean  variation  from  4h  45m 10 

Extreme  variation  24m  earlier  to  Ih  00m  later 124 

Mean  time  of  slack  after  lower  H.  W.    Sitka.    ( 145  Obs. ) 4  50 

Mean  variation  from  4h  50m 17 

Extreme  variation  35m  earlier  to  54m  later 1  29 

Mean  time  of  slack  after  all  high  waters.    Sitka.     (206  Obs.) 4  48 

Mean  variation  from  4h  48m 15 

Extreme  variation  33m  earlier  to  57m  later 1  30 

Mean  time  of  slack  after  lower  L.  W.    Sitka.     (122  Obs.) 4  28 

Mean  variation  from  4h  28ra 14 

Extreme  variation  28iii  earlier  to  Ih  02m  later 1  30 

Mean  time  of  slack  after  higher  L.  W.    Sitka.    (53  Obs. ) 5  41 

Mean  variation  from  5h  41m 36 

Extreme  variation  Ih  15m  earlier  to  Ih  27m  later 2  42 

Mean  time  of  slack  after  all  low  waters.    Sitka.     (175  Obs.) 4  51 

Mean  variation  from  4h  51m 36 

Extreme  variation  51m  earlier  to  2h  17m  later 3  08 

Mean  time  of  slack  after  all  H.  and  L.  waters.    Sitka.     (378  Obs. ) 4  50 

Mean  of  the  variation  from  4h  50m 23 

Extreme  variation  50m  earlier  to  2h  19m  later 3  08 

Mean  duration  of  slack  water 13 

Variation  of  duration  of  slack  water 6m  toO  19 

The  time  use<i  at  Seymour  Narrows  is  120th  meridian,  and  that  at  Sitka  135th  meridiant 
so  that,  to  make  use  of  the  table,  take  the  time  of  high  or  low  water  from  the  Sitka  table,  add 
the  difference  shown  by  this  table,  and  the  time  will  be  that  of  slack  water  in  120th  meridian^ 
or  Puget  Sound  time. 

The  mean  time  of  slack  after  higher  low  wat^r  is  large  and  the  variation  is  also  large, 
but  this  constant  is  unimportant,  as  it  is  calculated  on  the  tide  which  has  the  least  change  in 
water  level,  consequently  the  weakest  current,  and  except  at  the  largest  springs  a  steamer 
can  pass  at  any  time  during  this  tide. 

The  interval  is  generally  shorter  at  or  about  the  spring  tides  and  longer  at  or  about  the 
neaps.  A  vessel  requiring  slack  water  should  be  on  hand  at  the  limit  of  the  variation,  aud 
wait  if  the  current  is  runuing  too  strong. 
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Sergius  Sorrows. 

h.  m. 
Mean  time  of  slack  before  higher  H.  W.    Sitka.     (87  Obs. ) 1  35 

Mean  of  the  variations  from  Ih  '3dm 19 

Extreme  variations  47m  earlier  to  47m  later 1  34 

Mean  time  of  slack  before  lower  H.  VV.    Sitka.     (120  Obs.) '. 2  18 

Mean  of  the  variations  from  2h  18m 14 

Extreme  variations  47m  earlier  to  55m  later 1  42 

Mean  time  of  slack  before  all  high  waters.    Sitka.    (207  Obs. ) 2  00 

Mean  of  the  variations  from  2h  00m :/^ 24 

Extreme  variations  Ih  05m  earlier  to  Ih  09m  later 2  14 

Mean  time  of  slack  before  low^r  L.  W.    Sitka.     (99  Obs. ) ^ 2  00 

Mean  of  the  variations  from  2h  00m 11 

Extreme  variations  21m  earlier  to  25m  later 46 

Mean  time  of  slack  before  higher  L.  W.    Sitka.     (135  Obs. ) 127 

Mean  of  variations  from  Ih  27m 11 

Extreme  variations  36m  earlier  to  40m  later 1  16 

Mean  time  of  slack  before  all  low  waters.    Sitka.    (234  .Obs.) 1  41 

Mean  of  the  variations  from  lh41m 17 

Extreme  variations  40m  earlier  to  54m  later 1  34 

Mean  time  of  slack  before  all  H.  and  L.  W.     Sitka.     (44 1  Obs. ) 1  50 

Mean  of  the  variations  from  Ih  50m 24 

Extreme  variations  Ih  15m  earlier  to  Ih  03m  later 2  18 

Mean  daration  of  slack  water 03 

Variation  of  the  above  is  practically 00 

Mean  duration  of  weak  current  not  exceeding  2  knots.    (414  Obs. ) 50 

Variation  of  the  same 9m  to  2  00 

« 

TV  hen  the  diilerence  shown  by  this  table  is  sabtracted  from  the  time  of  high  or  low 
water  at  Sitka,  the  time  will  be  that  of  slack  water  at  Sergia»  Narrows,  in  135th  meridian  time. 

All  the  larger  variations  of  the  above  table  occurred  at  or  near  neap  tides,  when  the 
current  was  weak  and  the  time  of  absolute  slack  was  not  important.  At  or  about  spring 
tides  the  variation  seldom  exceeded  10  minutes. 

Georgia  Strait^  British  Columbiu. 

To  find  the  approximate  120th  meridian  time  of  slack  water: 

(1)  At  Bace  Passage,  for  the  large  tides,  take  Port  Townsend  time  of  high  tide  for  higher 
high  water  slack,  and  add  55  minutes  to  the  times  of  low  tide  for  lower  low  water  slack. 
For  small  tides  add  1  hour  20  minutes  to  Port  Townsend  times  of  tide  for  lower  high  and 
higher  low  water  slacks. 

Note. — ^At  Race  Passage  it  has  been  observed  that  the  ebb  stream  has  frequently  ran,  during  small  tides, 
the  whole  time  the  tide  was  rising  by  the  shore. 

(2)  At  East  Point,  take  the  Port  Townsend  time  of  higli  tide  for  higher  high  water  slack, 
and  add  1  hour  30  minutes  to  the  time  of  low  tide  for  lower  low  water  slack. 

(3)  At  Active  Pass,  take  the  Port  Townsend  time  of  high  tide  for  higher  high  water 
slack,  and  add  1  hour  to  the  time  of  low  tide  for  lower  low  water  slack. 

(4)  At  Portier  Pass,  subtract  15  minutes  from  the  Port  Townsend  time  of  high  tide  for 
higher  high  water  slack,  and  add  30  minutes  to  the  time  of  low  tide  for  lower  low  water  slack. 

(5)  At  Dodd  Narrows,  for  the  large  tides,  subtract  40  minutes  from  Port  Townsend  time 
of  tide  for  higher  high  and  lower  low  water  slacks.  For  small  tides  take  Port  Townsend 
time  of  tide  for  high  or  low  water  slack. 

(6)  At  Burrard  Inlet,  First  Narrows,  add  2  hours  and  30  minutes  to  the  large  tidi'S 
and  2  hours  to  the  small  tides  at  Port  Townsend. 

(7)  At  Yuculta  Bapids,  Stuart  Island,  for  large  tides  take  Port  Townsend  time  of  tide  for 
high  and  low  water  slacks.  For  small  tides  add  1  hour  and  30  minutes  to  the  Port  Townsend 
times  to  obtain  high  or  low  water  slack. 
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(8)  At  Hole  in  the  Wall,  add  45  minates  to  Port  Townaend  time  of  tide. 

(9)  At  Seechelt  Bapids,  add  4  hours  30  miiiates  to  the  Port  Townseiid  time  of  the  large 
tides,  and  4  hoars  to  the  time  of  the  small  tides. 

Note. — Tbe  timea  of  tlack  water  for  small  tides  is  more  unoertain  than  for  the  large  tides. 

These  rales  were  fiirnished  by  Gapt.  J.  T.  Walbran,  commanding  D.  G.  S.  Quadra. 

Chatham  Strait^  Alaska. 

To  find  the  approximate  135th  meridian  time  of  sUtck  water: 

At  Killisnoo,  Kootznahoo  Roads,  add  3  hours  to  the  Sitka  time  of  the  higher  high 
waters,  and  add  2  hours  to  the  time  of  all  other  tides.  The  current  turns  from  ESE.  to 
WNW.  between  high  and  low  water,  and  irom  WNW.  to  ES£.  between  low  and  high  water. 


INDEX. 

This  Index  gires  the  maritime  States  of  the  United  States  and  Canada ;  the  principal  conntries  of  the  world ;  important  islands 
and  bodies  of  water,  and  the  70  ports  for  which  fall  predictions  are  given,  these  ports  being  printed  in  small  capitals  here  and  also 
in  Table  3. 

In  order  to  find  any  station  given  in  Table  3,  find  in  this  Index  the  name  of  the  country,  State,  or  body  of  water  in  or  upon 
which  the  station  is  located ;  the  reference  will  be  to  the  beginning  of  the  list  of  stations  given  nnder  that  heading,  the  particolar 
portxequired  appearing  in  its  geographic  sequence.  . 


A.  Pa««- 

Abyssina 412 

Adkn,  Arabia 255,408 

Admiralty  Inlet.,  Washington 380 

Adriatic  Sea 416 

Africa 412 

Alabama 360 

Alaska  ...•     .••..••••*••>■•■•■•..      386 

Alaska  Peninsula"/. !".".! '/.1 11! ":l!!!r//."".lir/.'-i      390 

Aleutian  Islands 390 

Algeria 416 

Amoy,  China 183,394 

Annual  variation  in  mean  sea  level 440 

Anticosti  Island 332 

Apia,  Samoa  Islands 207, 402 

Arabia 410 

Arctic  Ocean 328,390,434 

Argentina 366 

Arzobispo  Islands 400 

Asia 390,408,416 

Astoria,  Oreg 149,378 

Australasia*. 402 

Anstrali  a 406 

Austral  Islands 400 

Austria 416 

Azores 414 

B. 

Bahamas 362 

Baltimore,  Md 97,356 

Baly  Island,  East  Indies 396 

Banks  Islands,  South  Pacific 406 

Baluchistan 410 

Bass  Strait,  Australia 408 

Batavia,  Java 195,396 

Bay  of  Bengal 408 

Bayof  Biscav 418 

Bayof  Fundy 336 

Behm  Canal,  Alaska 386 

Bellingham  Bay,  Washington 380 

Belize,  Central  America 362 

Belgium 430 

Bering  Sea 390 

Bermuda  Islands 362 

Bombay,  India 247,408 

Bonin  Islands,  North  Pacific 400 

Borneo 398 

Boston,  Mass 61, 340 

Brazil 366 

Brkst,  France 271,420 

British  Columbia 382 

Buenos  A  yrrs,  Argentina 125, 366 

Burias  Island,  P.  I 398 

Buzzards  Bay 342 


C.  Page. 

Calcutta,  India 235,408 

California. .', 374 

Campbell  Island, B.C 384 

Canary  Islands 414 

Cape  Breton  Island,  Nova  Scotia 334 

Cape  Colony,  Aft'ica 4ijj 

Cape  Fear  Kiver  and  branches 353 

Cape  Horn,  South  America 129,368 

Capetown,  Africa 259,412 

Cape  Verde  Islands 414 

Caribbean  Sea : 362 

Carimata  Struit 308 

Caroline  Islands,  North  Pacific 400 

Casco  Bay,  Maine 838 

Celebes,  East  Indies 898 

Chappaquiddick  Island,  Mass 342 

Charleston  (Costom-House),  8.  C 105,358 

Chatham  Sound,  B.  C 384 

Chatham  Strait,  Alaska 388 

Chesapeake  Bay 352 

Chile 370 

China 394 

Clarence  Strait,  Alaska 386 

Cochin  China 394 

Colombia,  South  America : 364, 372 

Colombo,  Ceylon 243, 410 

Columbia  River ^ 37g 

Connecticut 344 

Cook  Islands,  South  Pacific 400 

Cook  Inlet,  Alaska 388 

Coos  Bay,  Oregon 37g 

Costa  Rica 362, 372 

Cross  Sound,  Alaska 28« 

Cuba 3S 

Camberland  Sound 32o 

Current  Diagrams 472,47k 

Current  tables 463 

D. 

Delaware  Bay,  River,  and  State 350 

Denmark 432 

District  of  Columbia 354 

Dixon  Entrance,  Alaska  and  B.  C 386 

Do  VKR,  England 295, 424 

Dublin  Bay  (Kingstown),  Ireland 303, 428 

E. 

Eastern  or  Malay  Archipelago 394 

East  Indies 394 

Eastport,  Me 53,336 

East  River,  New  York 344 

Ecuador 372 

Edinburgh  ( Leith),  Scotland 279, 422 
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Egypt : 412,416 

England 422 

English  Channel 420 

Equation  of  time 440 

Europe... 416 

Explanation  of  tables 25 

F. 

Faroe  Islands 430 

Falkland  Islands 368 

Fernandika,  Fla 113,358 

Fiji  Islands 402 

Finlavson  Channel,  B.  C 384 

Fisher  Channel,  B.  C 384 

Fitzhugh  Sound,  B.  C 384 

Flores  island,  East  Indies 396 

Florida 358 

Formosa  Island 392 

France 416,422 

Frederick  Sound,  Alaska 388 

Friendly  Islands 402 

G. 

Galapagos  Islands 372 

Galveston,  Tex 121,362 

Gasper  Strait,  East  Indies 396 

Georgia 358 

Georgia  Strait,  B.  C 382 

Giermany 432 

Gilbert  Islands 400 

Governor's  Island,  New  York 77,348 

Grays  Uurbor,  Washington 378 

Greece 416 

Greenland 328 

Greenock,  Scotland 307,428 

Greenville  Channel,  B.  C 384 

Grinnell  Land 328 

Guam  Island,  Ladrone  Islands 400 

Guatemala 362,374 

Guiana,  Soath  America 366 

Guinea,  Africa 414 

Gulf  of  California,  Mexico 374 

Gulf  of  Mexico 360 

Gulf  and  River  of  St.  Lawrence 330 

H. 

Haiti -.. 364 

Haufax,  Nova  Scotia 49,334 

Harlem  River.  New  York 344 

Harmonic  constants 436 

Haro  Strait.  Washington 382 

Havre,  France 275,422 

Hawaiian  Islands 400 

Hebrides  Islands 430 

Height  of  tide  at  any  time 323 

Hervey  Islands 400 

Holland 432 

Honduras 362,372 

Hongkong,  China 187,394 

Honolulu,  Oahu  I.,  Hawaiian  Islands 203, 400 

Hood  Canal,  Washington 380 

Hudson  Bay  andStrait 328 

Hudson  River,  N.  Y 348 

Hull,  England 283,422 


I. 

Iceland ••• 328 

Icy  Strait,  Alaska 388 

lloilo  Strait 398 

India    408 

Indian  Ocean  Islands 412 

Ireland 428 

Islandsof  the  Pacific  Ocean 398 

Isle  of  Man 426 

Italy 416 

J. 

Jamaica 364 

James  River,  Virginia 352 


Jan  Mgptft  laland 328 

Japan 390 

Java * 396 

JuandeFucaStrai*.^^.^. 380 

K. 

Kamchatka ^•••^ 390 

Karachi.  India ^1,410 

Karquines  Strait,  Cal 376 

Keku  Strait,  Alaska 386 

Kennebec  River,  Maine 3^ 

Kermadec  Islands 402 

Key  West,  Fla 117,360 

Kingstown,  Ireland 311,428 

Kinshu  Island,  Japan 392 

KoDiAK,  Kodiak  Island,  Alaska 161,390 

Kongo  River,  Africa 414 

Korea 394 

L. 

Labrador 330 

Ladrone  Islands AOO 

Leith,  Scotland 275,430 

Leyte  Island,  P.  I 398 

Liberia 414 

Lisbon,  Portugal 263.416 

Liverpool,  England 303^426 

Lombok  Island,  East  Indies 396 

London  Bridge,  England 291,422 

Long  Island,  New  York 344 

Lone  Island  Sound 344 

Louisiade  Archipelago 406 

Louisiana 360 

Low  Archipelago 400 

Lower  California 374 

Loyalty  Islands 402 

Lummi  Bay,  Wash 380 

Luzon  Island,  P.  1 398 

Lynn  Canal,  Alaska 388 

M. 

Madagascar ^ 412 

Madeira  Islands 414 

Madras,  India 239,410 

Magellan  Strait 368 

Maine 336 

Malakka  Strait,  Sumatra 3^ 

Malay  Peninsula 394 

Manila,  Pasig  River  Entr.,  Philippine  I 199, 398 

Mangarei 396 

Mariana  Islands 400 

Marquesas  Islands 400 

Marshall  Islands 400 

Marthas  Vineyard 342 

Maryland 352,356 

Massachusetts 340 

Mediterranean  Sea -. 416 

Meiaco,  Sima  Island 392 

Melbourne,  Australia 223,408 

Mexico 362,374 

Milbank  Sound,  B.  C 3S4 

Mindanao  Island 396 

Mississippi 360 

Molucca  Islands 398 

Moon's  phase,  distance,  and  declination 444 

Moon's  transits 442 

Morocco 416 

Mozambique 412 

Muskeget  Island,  Mass 340 

N. 

Nagasaki,  Japan 171,392 

Nantucket  Sound 340 

Narragansett  Bay •- 342 

Natal,  Africa 412 

Navigator  Islands 402 

Netherlands 432 

Newark  Bay,  New  Jersey 348 

New  Britain  Island 406 
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New  Brunswick 332,336 

New  Caledonia 404 

Newfonndland 830 

New  Guinea 406 

New  Hampshire 340 

New  Hanover  Island 406 

New  Hebrides  Islands 404 

New  Ireland  Island 406 

New  Jersey 348 

New  London,  Conn 69, 344 

Newport,  R.  I 65,342 

New  South  Wales 408 

New  York 344 

New  York  (Governors  Island),  N.  Y 77, 348 

New  Zealand 402 

Nioara|[ua 363, 372 

Nipon  Island,  Japan 392 

North  America 328,364,372,390 

North  Australia 406 

North  Carolina 366 

North  Sea,  Germany 432 

Norway 434 

Norton  Sound..  Bering  Sea 390 

Nova  Scotia.  J 334 

Nova  ZembIa 434 

O. 

Ogden  Channel,  B.  C 384 

OkhotskSea 390 

Old  Point  Comfort,  Va 89,352 

Orange  River 414 

Oregon 378 

Orkney  Islands 430 

P. 

Pacific  Ocean  Islands 400 

Pa€lilIaBay,Washin>rton 380 

Palawan  Islands 398 

Panama,  Colombia 137,372 

Paugo  Pango,  Tutuila  I.,  Samoa  Islands 402 

Papua 406 

Pusttamaquoddy  Bay 336 

Patagonia 366,370 

l^ennsy  1  vania 350 

Penttbeeot  Bay  and  River 338 

Peril  Strait,  Alaska 388 

Persia 410 

Pern 372 

Philadelphia,  Pa 85,352 

Philippine  Islands 398 

Plupnix  Islands 402 

Polynesia 400 

Pi>RT  Adelaide^  Australia 227, 408 

P<  >RTLAND  Breakwater,  £ngland 299, 424 

Portland,  Me 67,340 

Portland  Canal,  etc.,  Alaska  and  B.  C 386 

Porto  Rico,  West  Indies 364 

Port  Russell,  New  Zealand 215, 404 

Port  TowNSEND,  Wash 153,  380 

Portugal 418 

Possession  Sonnd  and  Port  Sasan,  Wash 380 

Potomac  River,  Md.,  Va.,  and  D.  C 354 

Prince  Edward  Island 334 

Prince  William  Sound,  Alaska 388 

Principe  Channel,  B.C 384 

Puget  Sound,  Washington 380 

Q. 
Quebec,  Province  of 330 

Queen  (rharlotte  Islands,B.C 384 

Queensland 406 

Queenstown,  Ireland 315,428 

R. 

Rangoon,  Burma 231,408 

Raritan  Bay 348 

Red  Sea 410 

Bevillagigedo  Channel,  Alaska 386 


Page. 

Rhode  Island 342 

Rin  Kin  or  Loo  Choo,  Japan 392 

Rochsllb,  France 267,418 

Rosario  Strait,  etc.,  Wash 380 

Russia : 434 

Russian  Tartary 390 

S. 

Sacramento  River^  Cal 376 

Sahara 414 

St.  Croix  River,  Me 336 

St.  Johns,  Newfoundland 45,330 

St.  lAwrence  River  and  Gulf 330 

Salvador,  Central  America 372 

St.  Michael  (Norton  Sound),  Aluska 165,390 

Samar  Island,  P.I 398 

Samoa  Islands 402 

Sandalwood  Islands 396 

San  Diego,  Cal 141,374 

Sandwich  Islands 400 

Sandy  Hook,  N.  J 81,348 

Sau  Francisco  Bay 376 

San  Francisco  Entrance  (Fort  Point),  Cal..  145, 376 

San  Pablo  Bay,  Cal 376 

San  Pedro  Channel,  Cal 374 

San  Juau  Channel,  Wash 382 

Sannak  Islands,  Alaska 390 

Santa  Barbara  Channel,  Cal 374 

Sant&  Cruz  Islands,  South  Pacific 406 

Santo  Domingo 364 

Saratoga  Passage,  Wash 380 

Savannah  Entrance,  Georgia 109, 358 

Schuylkill  River,  Pa 350 

Scotland 422,426 

Senegambia 414 

Sbroiub  Narrows 388, 485 

Seymour  Narrows 382,481 

Shanghai,  China 179,394 

SHEERNB8S,  England 287,422 

Shetland  Islands 430 

Shikoku  Island,  Japan 392 

Siam 394 

Siberia 390 

Sierra  Leone    414 

Singapore 191,394 

Sitka,  Alaska 157,388 

Skagit  Bay,  Washington 380 

Smith  Inlet,  B.  C 384 

Society  Islands 400 

Solomon  Islands 406 

Somali  Land 412 

South  America 364 

South  Australia 408 

South  Carolina 358 

South  Georgia 868 

Spain 418 

Spitzbergen 434 

Staten  l8land,N.Y 846 

Stephens  Passage,  Alaska 388 

Stewart  Island 402 

Suisun  Bay,  Cal 876 

Sulu  Islands 898 

Sumner  Strait,  Alaska .,.      386 

Sumatra -      896 

Sumba  Island,  East  Indies 396 

Sumbawa,  East  IndieR 896 

Sunda  Strait,  East  Indies 896 

Sun  rise  \rn\  mn  set 445 

Sydney,  Australia 219,406 

Syria 416 

T. 

Tasmania 408 

Texas 362 

Tientsin  Entrance,  China 175, 394 

Tierra  del  Fuego 368 
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Timor  Island,  East  Indies 396 

Tokelau  Islands 402 

Tonga  Islands 402 

Trinidad 364 

Tripoli 416 

Tsushima,  Japan S22 

Toamotn  Islands 400 

Tubiial  Islands 400 

Tnckernuok  Island 340 

Tunis 416 

I'ntaila  Island,  Bamoa  Islands 402 

U. 

Umpqn  a  Riyer,  Oregon 378 

Union  Islands 402 

United  States 336,374 

Uruguay 366 

V. 

Valparaiso,  Chile 133,370 

Yanoonver  Island 382 

Variations  in  mean  sea  level 440 

Venezuela 364 

Victoria,  Australia 408 


Vineyard  Sound,  Mass 342 

Virginia 352,^6 

W.. 

Wales 426 

Wanhington,  State  of 378 

Washington,  D.  C 93,35i 

Wellington,  New  Zealand 211, 404 

Western  Australia 408 

West  Indies m 

White  Sea,  Russia 434 

WiLHKLM.sHAVEN,  Germany 319, 432 

Willapa  Bay,  Washington 378 

WiLLETS  Point,  N.  Y 73,3U 

Wilmington,  N.  C 101,^ 

Windward  or  Caribbean  Islands 3M 

Wrangell  Strait.  Alaska m 

Wright  Sound,  B.  C 3W 

y. 

Yaquina  Bay  and  River 378 

Yezo  Island,  Japan 392 

Yokohama,  Japan 167,392 

Z. 
Zanzibar 412 


o 


NOTE. 

In  tll^  preparation  of  these  Tide  Tal)lrs  the  best  jivailal)le  mat<^rial  has  hven  use<];  luit 
th4'-  predictions  and  tidal  wMistants  are  necessarily  of  unetinal  merit  for  ditlereut  parts  of  tlie 
gh)be',  owin^  to  a  lack  of  properly  distribntad  observations  upon  which  to  base  conclusions. 

Tt  is  our  j)nrpose  to  substitute  better  values,  as  soon  as  obtained,  wherever  those  ^'iveii 
may  prove  unsatisfactory,  and  therefdre  any  tidal  observations,  even  if  consivsting  of  only  a 
few  tides,  will  be  verj'  acceptable. 

To  persons  willing  to  aid  in  the  collecting  of  tidal  data^  we  would  suggest  to  obMM\*' 
the  height  of  the  sea  at  regular  inti'rvals  of  one  hour,  <lay  and  night,  whenever  jiraeticaiHc 
rather  than  the  liigh  and  low  waters  only  for  the  sanu*  i)eriod.  Observations  taken  evoii  af 
longer  intervals  of  time,  such  as  every  two  or  three  hours,  will  be  useful. 

It  must  be  borne  in  min<l  that  these  tables  aim  to  give  the  times  and  heights  of  lii-li 
and  low  waters^^and  7i(ft  the  times  of  turning  of  the  current  or  of  slack  water.  Fortxian 
stations  there  is  usually  but  little  diflr(*rence  between  the  time  of  high  orjow  wat^r  and  tlie 
beginning  of  ebb  or  flood  curient;  but  for  pUiccs  in  narrow  ciianmds,  land-locked  har]>o'-s, 
or  on  tidal  rivers  the  time  of  shick  current  may  differ  by  two  or  three  hour.s  from  the  time 
of Ijigh  or  low  water  stand,  and  local  knowledge  is  refjuired  to  enable  one  to  make  the  proj'fi 
allowance  for  this  dehiy  in  the  condition  of  tidal  currents. 

It  is  desired  to  colle(»t  information  relating  to  tidal  currents  with  the  vie\r  of  inchidiiii: 
it  in  subsequent  issues  of  this  jmblication.  i 

All  persons  are  invited  to  seh<l  information  or  suggestions  for  increasing  Ihe  nscfulness 
of  these  Tide  Tables  to  the 

SrPEKlNTENDENT  OF  THE  COAST  AND  (JEODETIC  SURVEY, 

Washinoton,  D.  C,  V'.  8.  A. 
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